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To  the  Honorable  the  Speaker  of  the  Assembly : 

Sir. —  I  have  the  honor  to  transmit  my  annual  reijort  for  the 
fiscal  year  endimg  September  30,  1894 

CAMPBELL  W.  ADAMS, 

StcUe  Engvneer  cmd  Surveyor, 


ORGANIZATION. 


/ 


State  Engineer  and  Sueveyoe, 
CAMPBELL  W.  ADAMS. 

Deputy  State  Engineer  -and  Surveyor, 
HERSCIIEL  EGBERTS. 


Eastern  Division. 

Division  Engineer De  Wirr  C.  Smith. 

Besident  Engi7ieer Albert  J.  IIimks. 

P^  Middle  Division. 

;     "^^  ^        Division  Engineer W.  H.  H.  Gere. 

Resident  Engineer George  A.  Morris. 

Western  Division. 

Division  Engineer John  Bisgood. 

Resident  Engineer Alfred  T.  Jones. 
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To  tlie  Honorable  the  Legislature  of  tlie  State  of  New  York :  ^ 

I  iLave  the  hoaior  to  Bubiuit  the  fallowing  aumual  i^poi't  of  the 
work  of  thjfi  depaiimienty  coveiriiig  the  hscal  year  ended  Septem- 
ber 30,  1894.  •  ! 

■ 

The  duties  intniBted  to  this  department  are  defined  by  the 
Constitution  of  tlie  State;  by  nnmeixyus  pix>viBions  of  the  Kevised 
Statutes,  aind  by  laws  paased  at  each  session  of  the  Legislatiii^e 
regarding  special  subjects. 

A  brief  description  of  the  woL-k  done  during  the  past  liscal 
year,  and  the  cost  theneof,  will  be  found  in  the  closing  pages  of 
this  report 

In  pursuance  of  these  laws  and  the  Constitution,  the  State 
£iiguieer,  by  virtue  of  hJ£s  oilice,  is  a  member  of: 

The  Canal  Board. 

The  Board  of  Commissioners  of  the  Land  Office. 

The  Board  of  Commissioners  of  Quarantine. 

The  State  Board  of  Health. 

The  Board  of  Equalization  and  Assessment. 

The  Board  of  Canyassers. 

The  Gresuber  New  York  Commission. 

The  engineering  feature  of  all  work  intrusted  to  these  several 
boards  and  commissions  are  matters  of  much  iiuportaiioe,  affect- 
ing the  interests  of  the  people  of  the  State  in  divers  ways,  and 
require  mych  attention  and  pix>fessiona]  study,  but  as  each  of 
these  bodies  will  report  to  the  Legislature  separately,  as  to  the 
nature  and  extent  of  their  work  and  responfl.ibilities,  they  ai-e 
only  simply  mentioned  in  this  report  to  indicate  the  scope  of  this 
department 

Tte  most  constantly  important  function  of  the  depailment  ha8 
always  been  and  still  is,  the  charge  and  direction  of  the  engineer- 
ing service  connected  with  the  design,  confitruotioii^  maintenance 
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and  impsKy^esDieat  of  that  gneat  system  of  axrtiflcial  internal  water- 
ways, owned  and  mamtained  by  the  State  of  New  York,  which 
have  so  materially  aMed  in  oreeitmg  and  mainitaming  that  psxmd 
financial  and  industrial  supremacy  which  this  gi*eat  oommoai- 
wealth  enjoys  among  the  sisterlhood  of  States. 

The  record  of  the  part  played  l>y  the  constructiom;  and  opera- 
tion of  these  waterways  in  the  acquisition  of  sudh  supremaicy  is 
an  enduring  monument  to  the  sagacity,  sikill,  foresight  and 
enei;gy  of  its  promoters  and  builders,  and  should  alwaya  be  a 
matter  of  native  pride  anld  intereBt,  They  not  only  exert  a  pei% 
manent  and  beneficent  influence  on  the  commerce  and  prosperdity 
of  this  State,  but  have  been  a  potent  factor  in  the  progress  and 
development  of  otliier  States,  notably  those  of  the  great  north- 
west, whose  products  natuirally  seek  this  cheap  and  convenient 
route  to  the  seaboard,  or  are  distributed  within  our  borders  for 
oan^umption  or  further  manufacture,  in  either  case  affording 
remunerative  employment  to  many  thousands  of  our  citizeuB. 

Ko  other  State  poeeesses  a  canal  system  of  similar  magnitude. 
First  begun  in  1791  by  the  improvement  of  the  connection 
between  the  Mohawk  river  and  Lake  Ontaiio^  the  system  bias 
been  expanded  and  enlarged  with  few  interruptions  up  to  the 
present  time.  In  1825  the  first  boat  paissied  from  Lake  Erie  to 
the  Hudson  river,  and  in  1828  the  Oswego  canal,  from  Lake  Onta- 
rio to  its  junctLoii.  with  the  Erie  canal  at  Syracuse  was'  opened. 
The  Ghamplain  canal,  from'  WMtehiall,  at  the  foot  of  Lake  Qham- 
plain,  to  its  junction  with  the  Erie  canal  at  West  Troy,  was 
finished  in  1823. 

The  system  today  comprises  about  640  miles  of  navigable 
canals,  and  84  miles  of  unnav^gable  feeders,  on  all  of  which 
there  are  261  locks,  33  aqueduiota,  1,100  bridges^  93  waste^ 
weir^  36S  culverts^  and  numeifo>ua  minor  struotures,  all  requiring 
more  or  less  attention,  from  this  department,  in  connection)  with 
thedr  repairs  and  matntenjaoce.  This  woric  is  divided  between 
the  Eastern,  Middle  and  Western  Divisions,  each  in  charge  of 
a  division  engineer  and  corps  of  assistants.  A  report  of  work 
done  during  the  past  fiscal  year  on  each  dilvlsion  wiU  be  found 
in  the  suioceeding  pages  hereof,  together  with  recommendations 
for  such  minor  improvements  and  repairs  as  seem  to  be  neces- 
sary,  and  these  improivements  should  nolt  be  oYerlooked  because 
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of  the  greater  ImfpiroveiiieiitB  now  -onider  disousitoiii  by  ihe  numer- 
ous ooinmercial  bodies  and  atbeiB  interested. 

A  hurtful  opimkm  seems  to  exist  in  the  minds  of  miany  that 
tfie  canals  are  and  have  been  an  enoirmoiiis  burden  to  the 
taxpayers,  burt  suicih  is  not  altogether  the  case,  especfiially  if  we 
eredilt  them  witti  even  a  small  part  of  the  increase  to  our 
proaperity,  for  whJidh  they  are  so  direcitly  respionsible. 

It  ifl  true  that,  taken  as  a  whole,  they  have  not  earned  for 
the  State,  dii^eotly,  a  sum  equal  to  the  cost  of  thteir  oonstnpucil|yon 
and  subsequent  maintenanoe.  But  it  is  also  true  that  the  Erie 
and  Ohiampilain  canals  (the  acoounlts  of  which  have  always  been 
keprt:  (together)  show  to^ay,  after  12  years  of  free  canals^  a 
surplus  of  eamingiHi  over  cost,  of  f  23,068,911.25. 
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All  the  other  oaziais  togerther  have  cost  132^16,764.03  iiLore 
than  they  have  eaomed,  so  if  we  deduct  from  this,  the  surplus  of 
Ihe  Erie  and  Champlaiii  canals,  we  shall  have  19,046,852.78  of 
deficit,  representing  the  State's  loss  on  its  investment 

But  what  the  indirect  influenoe  of  the  canals  has  been,  <m  our 
general  statias  of  wealth,  importance  and  population,  is  of  so 
much  vaster  importance,  that  above  figures,  large  as  they  ai-e, 
dwindle  into  insaignificance. 

On  the  pirecedinig  pages  will  be  found  some  tabulated  statistics, 
relating  to  the  cost  of  the  several  canals  to  date,  together  with 
the  amount  and  value  of  tx>ni]iage  transported  thereon.  This 
table  shows  tbe  latter  to  be  nearly  f  10,000,000,000,  and  who  will 
say  how  much  of  profit  ha's  accrued  to  the  i>eople  of  l^his  State, 
collectively  and  individually,  from  that  traffic?  The  canals 
should  also  be  credited  with  the  great  saving  to  all  induBtries, 
wMch  they  effect  by  keeping  railroad  freight  charges  within 
reasonable  boun:ds.  The  emtire  amnual  cost  of  canal  mainte- 
nance is  unquestioffiably  insignificant,  when  compared  to  this 
saving.  Every  city  and  hamlet  in  the  State  feels  the  benefits  of 
the  canals  to  a  certain  extent,  and  always  oai  the  credit  «Lde  of 
the  balance  sheet.  Our  **  Queen  City,"  of  BuffalOi,  has,  largely 
by  the  aid  of  the  Erie  canal,  built  up  a  commerce  said  to  be 
greater  than  that  of  Ixmdon.  Albany  and  Taniawianda  have,  by 
the  same  meaiKs,  become  the  greatest  lumber  markets  of  the 
eastt^  if  not  of  this  countiy.  Itochester,  SymcuBe,  Utioa,  Amster- 
dam, Schenectady,  Troy  and  hundreds  of  SDooialler  centers  of 
biiisiness  activity,  wealth  and  populatjon,  as  well  as  tb.e  cities 
and  town«  along  the  rivers  which  form  an  essemtial  part  of 
the  canal  system,  depend  to  a  greart:  extent  for  their  prosperity 
on  the  integrity  of  the  canals^  while  New  York  city,  reaping 
a  benefit  from  the  growth  of  all  parts  of  the  State,  continues 
to  be  the  most  impoiiBmt  market  and  finanidal  tenter  on  earth. 

Shall  we  jeopardize  such  interests  as  these  because  of  a 
"penny- wise"  policy  of  economy  in  canal  improvement? 

The  sentiment  of  the  people,  as  expressed  by  their  ballots 
in  favor  of  the  amendment  for  canal  improvemenit  ait  the  recent 
election,  emphatieally  answered  this  queatioin  in  the  negative, 
thois  cleaning  the  way  for  oomprehiesosive  improvement,  whi'dh. 
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it  is  to  be  hoped,  may  soon  take  on  some  deftnfte  form.  Wlien 
tiie  time  comes  for  a  decisiion  as  to  the  extent  of  these  improve- 
mentB  and  the  amoont  to  be  expended  therefor,  I  trust  a  liberal 
and  broad-minded  policy  may  prevail,  and  our  canals  be  restored 
to  their  fonner  greaitness.  Such  a  result  is  of  vital  interest,  not 
only  to  those  sections  eontignoqis  to  the  canalfl,  but  to  every 
portion  of  the  State,  for  the  cainals  benefit  every  portion  in 
many  waya  If  they  lincrease  the  wealth  of  the  counties  through 
which  they  flow,  or  the  terminal  cities  at  which  traffic  is  trans- 
shipped, that  wealth,  bears  all  the  burdens  of  increased  taxation. 
"Statistics  prove  that  in  the  post  seven  years,  of  a  total  of 
17.25  per  cent,  iacreased  taxation,  the  coimties  touched  by  the 
canal  transportatwMii  havtf  borne  16.5  per  cent  of  it,  and  the 
other  counties  the  small  sum  of  but  three-quarters  of  one 
per  cent.  A  better  canal  means  larger  commerce  and  oonse- 
quently  increiased  wealth  where  it  is  handled  Hence,  the 
improvement  of  the  oanals  will  eontSnue  to  relieve  the  people 
of  the  interior  from  any  increase  in  taxation,  and  will  benefit 
the  State  at  lairge  by  increasing  its  commerce.^' 

If,  for  the  sake  of  argument,  it  be  presnmed  that  only  those 
counties  which  contain  important  terminals,  reap  a  direct  bene- 
fit from  the  canals,  it  also  appears  that  of  the  State  taxes  for 
1894,  8u«h  counties  (or  Erie,  Albany,  New  York,  Westchester 
and  Kings)  paid  |7,032,303,  while  all  the  others  together  paid 
but  13,385,888. 

It  s(hould  also  be  borne  in  mind  that  prosperous  canals  afford 
one  of  tbe  largest  and  best  markets  of  the  State  for  labor  and 
farm  produce,  as  every  boat  spends  from  f 2,000  to  |3,000  anmi- 
aily  for  these  commodities,  a  smn  amounting  to  mlUliona  of 

dollars. 

Viewed  from  any  standpoint,  there  can  be  found  but  the 
one  oond'osioai,  that  our  canal  system  has  been  one  of  the  most 
impoiftant  of  the  many  resources  which  have  made  oura  the 
"  Empire  State,''  and  maintained  in  our  borders,  New  York  city, 
**  the  imiperiaJ  mart  of  the  world." 

But  the  wiisdom  of  their  ootnception  and  oon«tniction,  and  the 
details  of  their  subsequent:  maintenance  and  operation  have 
passed  into  histoiy  and  the  i^ecoid  must  stand.     Wlmi  couceins 
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us  more  vitally  now  is  the  misuDiaer  in  which  the  wanSng  import^ 
eatce  aaid  useflulness  loif  the  canals  can  be  restored  and  main- 
tained agajnst  the  competing  influences  which  threaten  on  every 
hand,  for  ilt  is  undenjiable  that  the  canals  of  to-day  do  not  con- 
stitute the  important  element  in  our  progress  that  they  did  only 
a  few  year:i  ago.  With  the  westward  gi-owth  of  population, 
progress  and  civilization,  the  market  conditions  have  somewhat 
changed,  and  much  of  the  freight  which  once  found  its  only 
market  at  or  near  our  eastern  seaboard,  now  finds  that  best 
of  all  marlvots,  the  home  market,  while  the  surplus  pi-oducts 
which  are  still  marketed  most  protitably  in  the  more  densely 
populated  eastern  States  or  foreoign  port^  is  no  longer  confined 
to  our  own  water  route, 'but  finds  other  numei\>us  and  ever 
increasing  outlets. 

Our  Canadian  neighbors,  profiting  by  the  example  of  what 
our  canals  have  done  for  us,  have  not  been  slow  in  grasping  the 
magnificent  opportunity  of  capturing  to  their  own  profit,  a 
goodly  iKirtion  of  the  northwestern  commerce  which  waa  once 
wholly  ours.  They  have  less  than  50  miles  of  canal  to  maln- 
tiiin,  to  pix>vide  continuous  navigation  from  the  Great  Lakes  to 
the  ocean.  This  route  is  now  available  for  vessels  of  mine  feet 
draft  of  water,  but  this  is  rapidly  being  increaised  to  14  feet, 
many  of  the  locks  designed  for  the  latter  depth  being  ali'eady 
completed. 

The  Canadian  government  still  exacts  toUs  on  all  freight  paflSh 
ing  through  its  canals,  but  these  have  been  largely  reduced 
since  1882  when  our  canals  were  made  free,  ^d  it  is  probably 
only  a  question  of  a  few  years  before  they  will  be  wholly 
abandoned,  in  order  to  enable  them  to  furthei*  compete  with 
our  canal  system. 

We  must  not  be  immindful  of  our  nedghbors  activity  in  canal 
imipnovement,  for  every  step  taken  by  them  in  this  line  means 
tliat  they  will  thereby  gain  much  that  is  now  ours.  We  must 
outgrow  the  belief  that  the  enonnous  northwestern  freight 
traffic  is  ours  by  divine  right,  and  that  it  must  always  follow 
the  route  in  which  it  has  traveled  for  so  mjinv  vears.  Tin^e  and 
cost  will  always  constitute  the  main  factors  in  deteinriuing  Uie 
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popularity  of  any  route,  and  if  other  route®  be  made  quicker 
and  cheaper  than  ours,  at  leaat  to  pointai  of  export,  we  may  con- 
fidently expect  to  see  a  goodly  portion  of  our  commerce  seeking 
those  Ftuites.  Bnt  Canadian  competitiiOBi  is  not  wholly  oonfined 
ro  their  water  route.  The  great  Oanadian  Padflc  railway  system, 
strtMchtEg  across  the  continent  from  ocean  to  ocean,  is  a  ri-Val 
of  no  mean  proportions.  Water  routes  will  doubtless  always 
have  :m  importajice  vastly  greater  than  railroads,  but  the  in- 
fluence of  the  latter  on  the  problem  of  the  distribution  of  tW. 
prod«icts  of  the  great  northwest  is  being  felt  to  an  increasing 
extent  every  year. 

We  can  not  overestimate  the  value  nor  importance  of  rail- 
roads to  every  persion  aind  every  industry,  and  it  is  graitifying 
to  know  that  there  is  room  enoug'h  and  work  enough  in  this 
great  State  and  nation  to  keep  both  the  rail  and  water  rontes 
busy  handling  the  commerce  which  seeks  them.  Each  acts  as  a 
feeder  and  helx)er  to  the  other,  for  it  is  a  matter  of  history  that 
the  most  prosperous  railroads  are  those  running  parallel  with 
important  water  routea 

But  the  railn)ads  have  progressed  and  improved  in  a  manner 
decidedly  different  from  the  canals.  The  managers  of  the  former, 
(xxmprifling  some  of  the  brainiest  men  of  our  age,  have  seen  the 
necessity  for  better  and  quicker  facilities  for  transportation,  and 
have  proved  themselves  equal  to  the  occasion,  in  providing  them, 
and  it  is  tLme  that  we  begin  to  emulate  their  example,  in  connec- 
tion with  the  many  needed  improvements  on  our  canals,  which 
have  too  long  been  delayed. 

Surrounded  as  we  now  are  by  the  many  conveniences  for  quick 
transportation  and  intercourse,  made  possible  by  the  recent 
numerous  methods  and  applications  of  steam  and  electricity,  we 
can  hardly  realize  the  wonderful  changes  that  have  taken  place 
during  the  last  60  years  in  the  great  problem  of  tran^sportation. 
In  1837  there  were  less  than  100  miles  of  railroad  in  thdis  State, 
and  not  a  single  through  or  trunk  line  had  ever  been  suggesited. 
Pieces  of  timber  faced  wiHi  strap-iron  formed  the  rails,  while  the 
oars  were  little  larger  then  wagons,  and  the  locomotives  would 
now  be  mere  toys,  though  they  had  succeeded  in  pointing  the  way 
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toward  qolcker  ifiine.  aiiid  clieaper  traiisportatioii,  wbidh  were  the 
things  needed  thten  sb  now.  In  tiiose  dlays  thte  Erie  oanal  eaiTled 
practically  all  the  freight  between  Buffalo  and  Albtoy.  Bnit  a 
new  era  had  da'wned.  The  time  for  improyemients  was  ripe,  and 
ihe  opportuniiity  for  gam  for  caipital  invested  in  raUroadswas 
very  great  Every  section  of  tihe  connitry  wias  growing  rapidly, 
and  with  that  growth  came  the  natural  neceasilty  for  better  facili- 
ties and  quicker  time.  Ca,xwifca]  joined  hands  with  genilu<s,  rfnd 
skillful  engineers  and  mechanics  gradually  devised  the  niethods 
necessary  to  the  desired  end.  The  old  wooden  rail«  faced  with 
straps  of  iron  were  relegated  to  the  scrap  hieap  and  replaced  witti 
iron  T  rails,  which  in  turn  have  given  way  to  better  and  heavier 
ones  of  steel.  The  poorly  kept  roadbeds  have  been  constantly 
improved  to  meet  the  necessities  of  an  enormwisly  increasitng 
traffic;  cars  have  been  specially  designed  and  built  to  accommo- 
date the  various  grades  of  freight,  steel  bridges  of  great  strength 
and  duirability  have  supplanted  the  old  ones  of  wood,  and  those 
magnificent  spedmiens  of  mechanibal  skill  and:  ingenuity,  the 
modem  locomotive,  now  haul  luxuriously  appointed  passenger 
trains  from  New  York  to  Buffalo  by  daylight,  or  cover  the  same 
distance  with  a  train  load  of  grain  equal  in  weight  to  the  oom- 
bined  loads  of  five  canal-boats  in  about  onjeeighth  of  the  time 
still  requilped  by  the  boats. 

But  it  must  not  be  forgotten  that  the  combined  facilities  of  all 
the  railroads  leading  from  Buffalo  to  New  York  are  totally  inadie- 
quate  to  handle  the  business  between  those  points,  especially  at 
rates  that  would  compare  favorably  with  those  now  charged  on 
the  canals.  The  year  just  ended  has  been  one  of  great  commer- 
cial inactivity,  and  railroads  generally  have  suffered  with  other 
Inlustries  for  lack  of  business,  yet  even  under  tiiose  drcumstanices 
they  could  not  or  would  not  oomx)ete  with  canal  rates,  and  as  a 
matter  of  fcict  they  carried  less  than  50  per  cent,  of  all  the  grain 
that  was  carried  from  Buffalo  to  New  York  for  consumption  or 
export. 

But  the  ever-inoreafring  tendency  of  railroad  competition  is  to 
divert  the  business  of  the  Erie  canal,  and,  consequently,  of  New 
York  city,  to  other  points  of  export,  and  Montreal,  Boston,  Phila- 
delphJa,  Baltimore  and  other  porta  are  reaping  the  benefit 
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New  Yonk  city,  with  our  canal  aystem,  poseeeees  many  natural 
advantag^efl  over  any  atiier  port,  but  if  tliiat  advantage  is  to  bfe 
maintained,  we  must  make  the  canals,  whichj  are  one  of  its 
greatest  feeders,  adequate  to  handle  the  commerce  which  seeks 
them,  ehea^per,  quicker,  and,  consequently,  better  than  any  com- 
petiQg  r<mte,  either  by  rail  or  water. 

Every  day,  almost,  brings  some  new  surprise  in  the  shape  of 
improved  means  or  devices  for  saving  time  and  expense  in  rail- 
road tiunsportation,  and  remind  us  of  the  wonderful  age  of 
development  and  progress  in  which,  we  are  living;  but  surrounded 
on  every  hand  by  the  very  aii*  of  pi'Ogress  and  impi'ovement,  and 
a  competition  which  threatens  not  only  their  continued  useful- 
ness, but  their  very  existence.  What  has  been  done  on 
the  canjaJB  to  keep  them  abreast  the  times  ?  Certainly 
not  much  that  is  cdmmjensurate  with  t!he  desired  end, 
nor  that  tends  to  make  them  superior  to  competing  lines^ 
To  my  mind,  the  waning  importance  of  the  canals  is  not  wholly 
due  to  the  wonderful  progress  of  the  railroads  and  other  ri\''al's, 
but  largely  to  the  wonderfu'l  lack  of  progress  on  the  canals. 
While  it  may  be  time  that  some  of  the  lateral  canals  are 
already  adequate  to  the  demands  of  their  commerce,  with  such 
minor  imjMxxvements  from  time  to  time  as  would  naturally  follow 
their  maintenance,  it  is  none  the  less  true  that  the  Erie  canal  in 
particular,  and  also  the  Oswego  and  Champlain  canals,  are  surs^ 
ceptible  of  greatly  increased  facilities,  which  will  certainly  be 
followed  by  increased  commerce  and  lower  rates,  which,  directly 
or  indirectly,  will  certainly  be  beneficial  to  all  our  people. 

I  have  said  that  many  of  the  methods  and  appliances  of  the 
canals  have  ihade  little  or  no  progress,  and  while  I  shall  attempt 
to  jKxint  the  way  for  Improvement  in  some  of  them  in  subsequent 
pages  of  this  report,  I  wish  to  recall  some  of  them  here.  Is  it 
not  strange  that  in  this  age  of  steam  and  electricity,  that  only 
55  out  of  the  1,243  canal  boats  which  cleared  from  Buffalo 
during  the  season  of  1894  were  propelled  by  steam,  and  none  by 
electricity?  Aside  from  these  few  propellers,  most  of  which 
are  acoomx)anied  by  from  one  to  three  consorts,  practically  the 
only  advance  made  in  the  method  of  towing  in  the  past  70  years 
oonsists  in  hameasing  three  horses  so  as  to  draw  two  boats, 
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instead  of  the  uffual  two  horses  to  each  boat.  The  othe^  im- 
pcoyementB^  whieb.  have  been  carried  on  with  unoertaiii  regu- 
larity and  with  appropriations  usually  too  small  to  promptiy 
produce  fruitful  results,  can  briefly  be  summarized  as  follows: 

The  Erie  enlargement,  completed  in  1869;  the  irregular  efforts 
to  deepen  and  straighten  the  Chauiplain;  the  lengthening  of 
some  of  the  locks  on  the  Erie  and  Oswego  canals  so  ais  to  pasB 
two  boats  at  a  tikne,  and  the  initroducrtHon  at  tbeBe  lengthened 
locks  of  hydraulic  machinery  for  assisting  lockages.  In  other 
respects  the  canals  of  to-day  are  identical  with  thoee  of  60 
yeare  ago,  and  the  same  methods  and  appliances  are  in  vogue, 
while  many  of  the  structures  have  so  deteriorated  from  time 
and  neglect  that  they  now  menace  not  only  the  unantemipted 
traffic  of  the  canals,  but  the  lives  and  property  of  our  citizens  ait 
raiany  places  and  in^  many  ways.  The  records  of  the  Court  of 
Claims  will  show  that  hlardly  a  season  passes  during  which  the 
State  in  not  made  to  pay  for  accidents  due  to  rotten  bridges;  for 
(lamapes  arising  from  leakage  and  for  mending  breaks  in  the 
banks,  many  times  the  cost  of  new  structures  and  improvements, 
which  would  effectually  put  a  stop  to  such  useless  drains  on  our 
treasury.  Altogether  too  many  structures  of  a  temporary  chian*- 
acter  have  been  erected,  and  the  consequent  cost  of  their  main- 
teiianee  and  repairs  is  far  above  what  it  should  be.  I  ami  trying 
to  inaugiu^ate  some  new  methods  in  this  line,  in  order  to  redu<oe 
these  important  charges  to  the  minimum. 

Just  what  should  be  done  to  restore  our  canals  to  their 
wonted  usefulness  and  impcrtance,  and  thereby  retain  tlie  golden 
key  to  the  commercial  problem  of  the  nation  which  we  have  so 
long  held,  is  a  matter  not  easily  decided. 

Many  remedies  and  plans  have  been  suggested,  and  each 
finds  plenly  of  advocates  and  would  douibtleos  accomplish  much 
good,  but  I  believe  such  a  combination  of  these  should  be 
effected  as  will  accomplish  a  ti-uly  comprehensive  improvement, 
at  a  cost  that  would  not  be  burdensome,  and  wittMn  the  shortest 
possible  space  of  lime,  in  order  to  realize  its  benefits  promptly 
and  hold  our  preseat  commerce.  The  first  great  step  to  be 
taken  is  to  definitely  settle  on  some  general  plan,  bi^oad  enough 
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to  accompliBh  thie  one  object  of  making  ouiks  the  most  attract^ye 
poTite  bcrtjwee©  'ihe  Great  Lakes  and  the  Atlantic;  elastic  enough, 
to  admit  of  prompjt  minor  changes  that  may  from  time  to  time 
appear  deflii^ble;  land  so  sound  and  well  considered  that  in;  all 
essentials  At  shall  suffioe  for  many  years. 

The  methods  in  vogue  for  so  many  years  of  ispeaiding  amnnally 
a  few  tho-ufiand  dollars  toward  a  xKXorly-deflned  plan  of  general 
improvesnent,  is  neither  wise,  statesmanlike^  nor  eoonomical, 
and  sucih  practice  has  not  been  prodiu<$tiye  of  adequate  results, 
while  in  the  caaes  of  many  >atructures  designed  for  one  improve- 
ment and  800!n  after  modified  for  a  more  radical  one,  it  has 
proven  an  absolute  waste  of  money. 

Such  inuprovements  as  the  lengthening  of  one  or  two  locks 
each  year,  or  improving  a  mile  or  two  of  the  prism^  do  not 
accomplish  any  appreciable  savding  in  the  cost  of  transtporta- 
lion,  for  so  long  ais  only  the  present  number  of  tHps  can  be 
made,  with,  the  present  tonnage  for  each  trip,  it  mnst  be  appar- 
ent thiat  tilxe  saving  of  a  few  hours  is  pfractLcally  of  little  benefit, 
either  to  the  cotmmerce  of  the  State  or  to  the  boatmen.  Oonse- 
quently,  nnless  we  abandon  the  present  structure  of  the  canals 
and  subsiijbtuite  therefor  a  ship^canal  of  from  18  to  20  feet  depth 
of  water,  thujs  pertnitting  the  lake  vessels  of  modem  bnild  to 
pass  dire»etly  to  New  York  withiout  breaking  their  cargo,  it 
must  be  apparent  that  to  accomplish  any  commensuirate  saving 
we  miust  ipennitt  the  largest  boats  that  will  pass  the  present 
locks,  or  a;  sligbt  modificationi  thereof,  to  carry  an  increased 
load,  and  carry  it  enough  quicker  and  cheaper  than  now,  that 
the  combinied  saving  will  be  equal  to  the  gain  of  one  or  more 
loond  trips  under  existing  conditions.  I  believe  this  can  be 
done  and  at  a  comparatively  moderate  cost 

Mmdh  has  been  said  and  written  concerning  a  ship  canal  to 
take  tiie  plaice  of  the  Erie,  or  Oswego  and  E4e  canals,  and,  to 
an  engineer,  the  scheme  presents  many  attractions^  bnrti  I  have 
yet  to  find  any  considerable  body  of  busoness  men,  canal  men  or 
financiers  that  seriously  believe  that  such  a  canal  is  an<  urgent 
necessity,  or  tiiat  Its  construction  now  would  be  expedient 
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We  need  an  improvement  tihat  oan  be  effected  i)Pomptl7,  and 
for  the  present^  at  least,  to  be  controlled  by  this  State. 

Owing  to  the  gireat  amount  of  money  involved  in  the  con- 
struiction  ot,  a  ship  canal,  I  think  it  -safe  to  assume  that  if 
such  a  work  is  ever  started,  it  will  be  under  the  charge  of  the 
Federal  government.  Ju»t  hoiw  long  it  would  take  under  »uch 
conditions,  to  complete  t&e  necessary  surveys  and  location; 
obtain  the  enormous  appropriations  required;  increase  the  water 
supply  to  the  extent  thiat  might  be  necessary,  and  puit  the  whole 
canal  in  shape  for  opera,tian,  can  better  be  imagined  than  fore- 
told. ■   ■     :     'I  ii^  ^Hi!!^"n 

Furthennope,  I  now  understand  it  to  be  the  opinion  of  practi- 
cal men  in  the  grain  business,  that  with  the  improved  devices 
and  facilities  for  transhipment  at  Buffalo  and  New  York,  the4r 
cargoes  are  benefited  by  rehandfing,  to  an  extent  equal  to  its 
cost. 

I  understand  the  sentiment  of  the  people  at  large,  as  well 
as  the  commercial  bodies  most  deeply  interested  and  who  have 
made  the  most  careful  study  of  the  problem,  to  be  only  for  the 
greatest  improA'ement  of  which  the  present  canals  (especially 
the  Erie)  are  capable,  without  radically  changing  their  route, 
structure  and  water  supply. 

On  those  lines,  I  now  present  my 

r  Recommendations  for  Canal  Improvement. 

These  I  believe  should  comprise  the  following: 

(1)  The  deepening  of  the  Erie  and  Oswego  canals  to  nine  (9) 
feet,  and  of  the  Ohamplain  to  seven  (7)  feet,  wherever  and  how- 
ever possible  without  raddlcal  changes  in  existing  structures. 

(2)  All  single  locks  on  the  Oswego  canal,  and  those  on  the 
Erie  canaJ  (which  can  not  be  oombjaied  and  replaced  by  hdgh- 
lifting  locks),  which  have  not  already  been  lengthened  so  as  to 
accommodate  two  boats  at  a  time,  and  which  permit  of  this 
change  without  undue  or  unwarranted  cost,  should  be  so  length- 
ened and  be  also  equipped  with  proi)er  hydraulic  machinery, 
not  only  for  drawing  boats  in  and  out  of  locks,  but  also  for 
operating  lock-gates. 
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(3)  Wherever  a  number  of  locks  are  combined  in  series  or  are 
Beparafted  by  short  distances,  they  should  be  combined  iaito  one 
quick  ad^itng,  high-lifting  lock,  except  at  pofimts  where  such 
changes  are  impracticable,  by  reason  of  peculiar  location  and 
Burroandlngs.  This  would  save  much  water  in  lockages^  as  well 
as  time  amd  expense  in  both  operating  and  ma^imtenance. 

(4)  Greater  speed  and  economy  in  towing  must  be  obtained 
by  electricilty. 

(5)  The  capacity  of  piresent  boats  should  be  increased  by 
making  sjxace  now  used  for  horses  or  steam  engines  available 
for  cargo. 

(6)  The  cost  to  the  State  of  canal  maintenance  and  operaition 
can  and  should  be  reduced  by  the  introduction  of  more  modem 
methods  and  applHances. 

As  each  of  these  improvements  is  a  problem  in  itself,  its  solu- 
tion wSll  be  attem^pted  separa:.tely. 

Deepened  Canals  and  Increased  Loads. 

In  1878,  ElnartJhan  Sweet,  then  division  engineer  and  aifter- 
wards  Staite  Emgjlneer,  made  exhaustive  experiments  and  calcu- 
lations deduced  therefrom,  to  determine  what  saving  in  time  and 
increased  cargo  oould  be  effected  by  adding  one  foot  to  the 
present  depth  ot  the  Erie  canaJ,  by  radsing  the  top  of  banks  and 
stmctiires  instead  of  deepena!ng  the  bottom,  because  ^^  deepening 
the  bottom  would  add  little  more  than  hialf  aa  mu^ch  to  the 
sectional  area  area  of  the  watetway  as  by  raising  its  «uirface, 
on  account  of  the  slopes  and  the  necessity  of  leaving  benches 
at  the  foott  of  the  prism  walls.  The  importance  of  this  daffer- 
ence  arises  from  the  fact  that  the  resistance  of  a  boat  navigat- 
ing a  narrow  channel  Increases  as  the  sectional  airea  of  the 
waterway  dimjinishes." 

It  wa£  determined  by  Mr.  Sweet  that  "the  best  form  of  water- 
way sbonld  have  a  croisesection  five  and  thirty-nine-one-hnndredth 
times  the  immersed  section  of  the  boat,  and  a  surface  width  of 
four  and  one-half  times  the  width  of  the  boat  The  width  of  thte 
canal  hi  nearly  what  it  should  be,  but  it  lacks  depth  to  have  the 
benefitF  of  this  law.    One  foot  added  to  Its  presentt  depth  would 
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allow  the  boats  now  in  use,  without  adding  to  their  aiase,  to  carry 
50  tons  additional.  Fifty  toins  added  to  the  load  of  a  hoirse  boat 
carrying  250  tons,  would  add  over  one-fifth  to  its  paying  load. 
An  increase  of  one  foot  draft  to  a  propeller  and  its  comsoipt  would 
allow  100  t(m&  more  load.  If  the  boats  sihould  carry  thie  loads 
they  now  talce,  they  could  malje  the  trip  from  Buffalo  to  Weejt 
Troy  in  1ft  hours'  less  time  than  at  present,  and  a  boat  carrying 
25  tons  in  addition  to  its  present  load,  with  the  sam.e  draft  on 
horses,  oould  make  the  trip  in  six  hours'  lesfi  time,"  while  if 
loaded  to  seven  feet  in  the  deepened  priskn,  the  time  for  making 
the  trip  would  be  extended  about  eight  hours,  over  that  now 
required.  Each  half-foot  of  deeper  inmiersiom  of  the  jresent 
boats  wiH  permit  of  25  ixm&-  increase  m  their  cargo. 

One  foot  of  water  under  boats  at  miter-sills  of  locks^  and 
aoro3S  aquedmcts  is  now  rulable,  but  at  a  number  of  these  struc- 
tures a  greater  depth  is  already  available.  I  am  convinced  that 
improved  gates  could  be  placed  in  all  existing  locks  which  would 
render  it  possdble  to  entirely  dispense  with  miter-sills  projecting 
above  the  floor  of  locks,  thus  adding  tlieir  height,  which  is  geai- 
erally  one  foot,  to  the  availaible  depth  of  water,  and  I  am  further 
convinced  that  there  are  few,  if  any,  aqueducts  but  that  would 
permit  of  a  corresponding  deepening,  without  serious  engineer- 
ing difficulties  or  unwarranted  cost.  I  believe  no  plan  hereto- 
fore suggested  has  e^er  contemplated  deepening  except  between 
structures,  but  I  respectfully  submit  that  it  would  be  very 
decdrable  to  have  the  entire  canal  of  a  uniform  depths  thoujgjh 
the  following  conclusions  are  based  on  deex)ening  only  between 
structures  and  assuming  15  inches  deeper  immersion  for  present 
or  lengthenedi  boats,  thus  allowing  nine  inches  of  water  under 
boats  at  struictupes,  and  21  inches  at  all  other  pointsL  Boats 
uow  in  use  carry  about  240  tons  of  grain,  and  as  the  great  north- 
western grain  trade  is  the  coveted  prize  toward  thje  acquisition 
of  which  all  improvements  aim,  X  'will  take  such  a  boat-load  of 
grain  as  an  example  of  how  a  saving  can  be  effected. 

One  opportunity  for  saving  lies  in  the  improved  lock-gate 
above  mentioned.  The  present  gateer  are  not  only  unwieldy, 
but  they  occupy  10  feet  of  valuable  space  in  single  locks  and 
twice  that  in  all  lengthened  locks,  that  might  be  made  available 
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for  a  correBpondmg  increase,  <xr  10  per  cent,  in  the  lengtli  of 
boats,  thjereby  adding  furtiier  to  tlieir  paying  loads. 

MoreoYetr,  the  present  gates  being  built  of  wooid,  soonj  decay, 
and  freqnent  expensive  pepairs  are  made  necessary.  This  fea- 
ture of  them  is  also  accountable  for  many  seriousi  accidents  andi 
delays  to  traffic,  of  which  that  at  lock  Na  45,  near  Ilion,  early 
last  suonm/er,  is  a  good  example.  That  resulted  in  the  lose  of  a 
good  boat,  together  with  it«  cargo  of  cement,  probably  worth  at 
lea&t  14,000. 

The  gate  I  have  in  mindi  is  one  built  of  steel,  to  be  lif tjed  Yea> 
ticolly,  by  means  of  the  same  machinery  now  used  to  haul  boats 
in  and  out  of  locks,  or  an  improvement  thereof,  and  having  its 
guides  and  bearings  in  or  near  the  present  hollow  quoins,  and  in 
a  steel  overhead  structure,  to  which  it  would  be  suspended. 
Suitable  valves  for  feeding  could  be  applied  to  such  a  gate,  and 

* 

also  be  operated  mechanically,  or  these  could  be  entirely  dis- 
pensed with  and  the  feeding  be  done  under  the  gates.  One  man, 
assisted  by  the  boat's  crew,  should  be  able  to  manipulate  all  the 
parts  of  such  a  lock 

A  lock  equipped  with  such  gates  and  permitting  the  passage 
of  boat's  10  feet  longer  than  at  present,  would  require  less  water 
than  now,  because  the  additional  length  of  boat  would  displace 
a  corresponding  quantity  of  water  which  is  now  wasted: 

If  by  the  introduction  of  an  electrical  towing  device  Sfuch  as 
I  shnll  suggest,  whicli  will  take  up  absolutely  no  space  on, the 
boats,  we  can  add  further  to  the  boat's  capacity  by  making 
the  space  now  used  for  horses,  or  engines  and  coal,  available  for 
cargo,  we  will  have  reached  the  maximum  in  thiat  direction,  with 
the  ai^umed  depth  of  water  over  structures. 

And  now  to  summarize  the  effects  to  be  thus  obtained: 

Ton«. 

The  present  loaded  boat  is , 240.0 

Fifteen  intdies  dieeper  Inmiersion  will  add  to  this 62.5 

Makittg  new  load  for  present  boats 302.6 

Add  10  per  cent,  for  increased  length  by  improving  gates.      30.2 
Add  for  space  now  used  for  horses  or  engines IT. 3 

MaMng  a  total  possible  load  of 350.0 

Or  an  increase  of  110  tons  or  46  per  cent 
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fiinoe  tJhis  increaBed  oapeidty,  at  the  same  cost  of  tramfipioirtap 
tioQ  and  with  sanne  margin  of  profit^  is  equiyailent  to  a  oorreBpond- 
ing  decreoae  in  the  iraite  of  freight,  we  should  expect  to  see  the 
present  rate  of  about  tiiiree  and  ome-hialf  cents  per  busihel  reduoed 
to  two  oeflitSy  whjich  would  still  leave  the  boatmam  an.  increased 
margin  of  profit  on  the  seaso(n's  businiefis  amousitiiig  to  about 
|100,  assuming  that  no  additional  piofit  is  made  on  weet-botind 
freight.  I  understand  this  to  be*  the  mark  aimied  at  by  several 
improYements  that  haye  been  suggested,  but  which  were  much 
more  radical  than  those  I  have  indicated.  However,  it  must  not 
be  forgotten  tihait  the  time  required  to  move  such  increased  load 
will  be  greater  than  that  now  required  by  q^ut  nine  hours 
between  Buffalo  and  West  Troy.  Hence  to  realize  fully  the  sav- 
ing above  indicated  we  must  imxxrove  the  method  of  towing  and 
the  facilities  for  quick  lockages  to  a  compensating  exten.t. 

I  also  believe  this  can  and  should  be  done,  and  a  discussion  of 
those  features  will  be  found  under  their  proper  captions  in  the 
succeeding  pages  hereof. 

The  Oswego  canal  affords  the  connecting  link  between  the 
Erie  canal  and  the  growing  commerce  of  Lake  Ontario,  and  is  a 
very  important  part  of  our  canal  system.  Its  depth  of  water  and 
size  of  locks  are  identical  with  those  of  the  Erie  canal,  and  I 
believe  the  foregoing  reasons  for  improving  the  Erie  canal  aie 
almost  equally  applicable  to  the  Oswego. 

It  is  of  prime  importanoe  that  the  most  heavily  loaded  boats 

of  the  Erie  canal  should  be  able  to  pass  through  the  Oswego 

canal  without  breaking  cargo,  and  I  recommend  that  the  deptli  of 

water  of  both  be  maintained  alike.    The  locks  being  of  the  same 

size  as  the  Erie  locks  admit  of  the  same  improvement  in  all 

respects. 

Champlain  Canal. 

On  completion  of  the  work  now  under  contract  about  281-2 
miles  of  this  canal  will  be  enlarged.  The  greater  portion  of  the 
enlargement  having  a  uniform  depth  of  six  feet,  44-foot  bottom 
width  and  58  water  surface.  This  leaves  about  361-2  miles 
of  imimproved  canial,  as  vnll  be  seen  by  the  accompanying  pro- 
file. The  towing-path  bank  will  have  a  top  width  of  14  feet  and  a 
height  of  two  feet  above  water  surface  at  the  inner  angle. 
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The  improved  portions  are  not  eoaitimious,  the  work  of 
improrement  having  been  confined  to  the  seetioin'S  moet  ini  need 
of  it  The  six  feet  depth  of  water  has  been  obtained  by  deepen- 
ing the  prism.  From  1870  to  1874  the  legislative  acts  providing 
fw  the  enlargement  were  as  follows: 

(jhapter  788,  Laws  of  1870,  appropriating  the  sum  of  |425,000 
for  enlarging  in  such  manner  as  to  give  thronighaut  the  entire 
length  a  nnjifoinn  depth  of  seyen  feet  of  water  and  a  width 
of  44  feet  on  the  bottom  and  58  feet  water  flrtirface,  except  as 
in  the  opinion  of  the  Canal  Board  may  be  required  for  business 
porposes,  wihen  in  that  case  the  walls  may  be  made  vertical, 
but  retaining  the  same  depth  of  water  and  width  at  water 
surface. 

Caiapter  399,  Laws  of  1874,  appropriating  the  sum  of  }500,000 
for  enlarging  the  canal  in  the  same  manner  as  provided  for 
by  chapter  788,  Laws  of  1870. 

Chapter  301,  Laws  of  1884,  reappropriating  $201,283.66,  the 
unexpended  balance,  with  the  accumulations  thereof  of  the  sum 
of  f 500,000  appropriated  by  chapter  399,  Laws  of  1874,  for  bot- 
toming out  the  prism  of  the  canal  and  the  Glens  Falls  feeder 
and  raiaing  and  strengtheniug  the  banks  thereof  so  as  to  pro^ 
d»ce  a  uniforlin  depth  of  six  feet  throughout  the  enittre  length. 

Since  1884,  various  appropriadonsi  have  been  made  for  im- 
proving the  Champlain  canal,  and  in  each  case  the  enlarged 
section  hafl  been  aa  specified  in  chapter  301,  Laws  of  1884. 

The  amounts  expended  will  be  compartively  valueless,  unless 
the  whole  enlargement  shall  be  com:plett;d. 

It  is  recommended  that  the  entire  canal  be  enlairged  so  as 
to  have  a  uniform  depth  of  seven  fe^it 

The  plan  of  enlargement  should  include  the  straightening 
of  the  line  of  the  present  canal;  sharp  curves  noiw  exist  wMch 
render  navigatLon  very  difficnlt  where  a  direct  line  over  a  nearly 
level  surface,  and  no  moore  expensive,  could  have  been  adopted. 

Prom  information  at  hand,  it  appears  that  the  enlargement 
of  the  canal  can  generally  be  done  by  excavating  the  bottom 
from  the  junction  at  West  Tuoy  to  the  Saratoga  bridge  at  North- 
maberland,  and  by  raising  the  banks,  from  the  Saratoga  bridge 
to  Whitehall.  ;.       ,     1    .     ,iAi    '  . 
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ISe  conHnePcial  value  cf  lihe  improvement  depends  upon  the 
cost,  increaised  caipaicity  of  tonnage,  decreased  cost  of  transiporta- 
tion  and  the  required  amount  of  water  supply  for  the  enlarged 
oaxial. 

The  cost  of  enlargement  can  be  ascertained  only  by  oareful 
surveys  and  estimates. 

The  increased  tonnage  of  one  boat  wonild  amount  to  about 
50  tons  for  each  focit  deepened,  .providing  no  change  is  made 
to  present  boats,  nor  structures. 

The  deoreaised  cost  of  transportation  depending  upon  the,  rela- 
ttve  reeistance  of  boats  moving  in  the  present  canal  and  like 
boats  moving  in  the  enlarged  canal,  can  readily  be  ascertained 
by  a  series  of  experiments,  but  in  a  general  way  the  results 
would  be  as  outlined  in  the  above  description  of  the  Brie  oanal 
dieepening. 

The  water  supply  requjired  for  tlie  enlarged  canal,  and  the 
sources  for  obtaining  the  same,  present  a  problem  whioh  would 
require  careful  consideration. 

It  ifl  presumed  that  the  present  Legislaiture  will  airange  for 
•  an  appropriation  for  extensive  canal  improvement,  in  obedience 
to  the  wishes  of  the  people  as  expressed  at  the  recent  election, 
and  to  be  ratified  by  them  at  the  next  election.  In  the  mean- 
time, I  desire  to  remind  the  Legislatare  that  an  enormous  amount 
of  both  field  and  office  woik  muet  be  done  by  this  department, 
before  an  extensflve  improvement  can  be  started,  and  that  our 
working  fotrce  must  in  that  oa^e  be  considerably  auigmented. 
To  a  great  extent,  this  office  lacks  the  proper  data  for  reliable 
estimates  for  any  considerable  impro%^ement,  and.  I  respectfully 
suggest  that  an  appiK)p>riatLon  should  be  made  available  for  the 
-collection  of  such  data  duifng  the  coming  isummer,  iQ  order 
thiat  we  may  be  in  position  to  award  contracts  promptly  after- 
navigation  doees  next  fall,  providing  the  people  shiall  by  that 
time  have  ratified  such  piropceed  appropriation  for  canal  improve- 
ment. 

Lock  Lengthening. 

All  the  Erie  locks  are  "  twin  "  locks,  two  of  the  same  size  being 
I>laced  side  by  side.  There  are  72  of  these  twin  locks,  making 
144  working  locks,  each  110  feet  long.    In  forty  cases,  one  of  the 
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twin  locks  haa  been  lengthened  to  221  feet,  tlius  accommodating 
two  boats  at  one  lockage.  ^ 

Tlie  aboTe  nmnber  of  lengthened  locks  includes  lock  No.  20 
which  is  now  in  course  of  constructiom.  The  profile  of  the  Erie 
caual  on  the  opposite  page,  shows  in  solid  black,  those  locks 
which  have  been  lengthened.  A  glance  at  this  profile  will  show 
that  of  the  remaining  32  single  locks,  16  are  in  the  series  known 
as  •*  the  Msrteens "  between  Cohoes  and  the  junction  of  the  Erie 
and  Champlain  canals,  at  West  Troy;  five  more  are  combined  at 
I*ockf>ort;  three  are  very  close  together  at  Newaric,  four  more  are 
in  the  same  condition  at  Little  Falls^  and  still  two  more  (Nos.  20 
and  21),  at  Rexford  Flats.  Locks  Nos.  1  and  2  complete  the 
quota  cf  single  ones  at  Albany.  Lock  No.  1  does  not  admit  of 
being  lengthened  without  great  cost,  owing  to  its  peculiar  loca- 
tion, which  necessarily  have  to  be  changed  if  the  lock  were  to  be 
len^'thened.  I  do  not  think  it  of  great  imporiiance  now  that 
either  locks  Nos.  1  or  2  be  lengthened.  The  great  bulk  of  traffic 
which  passes  these  locks  is  in  connection  with  the  Albany  lum- 
ber district,  which  occupies  nearly  all  the  space  between  them. 
There  are,  however,  no  extraordinary  difficulties  to  be  overcome 
in  lengthening  lock  No.  2. 

The  next  unlengthened  locks  are  the  "sixteens"  above  men- 
tioned, anid  the  jM^ofile  glainly  shows  what  a  formid- 
able olistruction  they  must  necessarily  be  in  the  way  of  quick 
time.  They  are  distributed  over  a  distance  of  three  and  a  quar- 
ter miles,  the  space  between  them  varying  from  450  to  1,500  feet. 
Their  location  is  in  such  a  tor<tuous  and  winding  route,  that  if 
leiigtbeiied  by  the  common  method,  it  would  be  quite  impracti- 
cable for  two  connected  boats  to  pass  in  and  out  of  the  locks  and 
aroiaid  the  intervening  sharp  curves.  For  this  reason,  and 
because  of  the  great  cost  of  lengthening  all  of  them,  and  the 
practical  uselessness  of  lengthening  part  but  not  all  of  them,  no 
tangible  recommendations  have  ever  been  made  for  their  modifl- 
cathrn  or  improvement.  All  boats  must  now  pass  these  locks 
singly,  and  as  boats  with  consorts  seldom  carry  more  than  one 
crew,  they  are  obliged  to  hire  an  extra  team  and  helmsman  for 
each  consort,  in  order  to  make  the  passage  of  these  locks.    Such 
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teams  ooet  |3,  and  a  helmsman,  {2  per  trip,  and  when  this  is 
added  to  tihe  cost  of  lost  tiime  aeoessairily  incident  to  the  trip,  it 
will  be  found  to  be  quite  a  serious  matter.  It  takes  about  four 
horn's  to  make  the  passage  of  these  locks  under  favorable  oooa- 
ditions,  but  at  times  when  trade  is  specially  brisk  it  has  been 
known  to  consume  a  day's  time.  It  should  also  be  borne  in  mind 
that  tills  portion  of  the  canal  is  not  only  expensive  to  the  booit- 
men  but  also  to  the  State.  If  it  can  be  abandoned,  as  I  shall  sug- 
gest and  advise,  the  State  can  doubtless  effect  an  annual  saving 
of  labor  and  maintenance  of  about  {25,000.  Moreover,  the  sale 
of  the  three  and  a  quarter  miles  of  canal  lands  that  could  be 
abandoned,  should  afford  a  considerable  sum  which  could  be 
applied  to  the  proposed  improvement. 

The  plan  in  contemplation  is  briefly  to  abandon  the  three  and 
a  quarter  miles  of  the  present  Brie  canal,  from  l<fck  No.  18  at  the 
h^ad  of  the  **  sixteen^,''  to  the  junction  with  the  Champlain  oansU 
at  West  Troy,  and  (o  use  in  place  of  this  the  two  and  one-lialf 
miles  <«f  tlie  Champlain  oanal  from  the  junction  up  to  the  guard- 
lock  at  the  south  em\  of  the  Coluoes  diam,  and,  from  this  point,  to 
canalize  the  southerly  side  of  the  Mohawk  river,  up  to  a  pcsiut  a 
short  distance  below   the  high  falls  and  nearly  opposite   the 
present  lack  Xo.  18,  where  the  distance  from  the.  present  onnal 
to  tlie  river  is  oaly  t?riO  feet.    This  space  would  be  covered  with 
a  steel  aqueduct  of  suitable  size,  which  would  carry  the  waters 
of  the  canal  to  a  point  over  thte  river  bank,  where  tJie  lifting 
locks  would  be  placed.    These  will  be  built  wholly  of  steel.    The 
entire  foundation  for  the  aqueduct  and  locks  is  of  solid  ro»-k,  and 
tin-  location  is  admirably  suited  to  the  plan,  a^  the  river  bank  is 
nt:?riy  vertical'  and  about  100  feet  high.    Thei  plan  in  coutt»ni- 
jilation  folp  the  'locks  is  for  two  steel  troughs  or  boxes,  si«le  by 
side,  each  large  enough  to  accommodate  two  boats  afl'vat,  aud 
each  counterweighted  with  a  weight  equal  to  itself  when  loacU  d, 
and  each  working  independently  of  the  other.    The  latter  feature? 
is  very  desirable,  because  at  certain  seasons  the  great  bulk  of 
traffic  is  in  one  direction,  and  at  such  times  it  would  be  jxrsgible 
to  lock  four  boats  at  once  in  the  same  direction.    Each  tron;^U 
or  lock  would  be  supported  at  short  inten'als  by  cables  or  chains 
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nltached  to  its  sides,  tajod  extendiiig  up  oyer  snitable  drums  or 
prlleys^  and  down  SLgjsdn  to  the  coanterweiglits. 

The  locks,  counterweigihts  amd  madhiuery  would  be  supporte«l 
hj  £  trestle-like  steel  struictuTe,  the  posts  of  which  would  aff<wd 
tlie  required  facUities  for  guiding  the  locks  and  counterweij^hts 
as  they  move  up  and  dOwiL 

The  end  of  the  aqueduct  on  the  upper  level,  and  of  the  canal 
at  ^ine  lower!  level,  would  be  equipi)ed  with  imjper  gates^  to  con- 
tiol  the  waters  while  the  locks  are  in  motion.  Similar  gates 
ai-e  placed  at  both  ends  of  the  lifting  locks,  and  all  are  operated 
nieifiianicailly.  The  tnecesaary  devices  for  aocomplishinji:  this 
work  aT«e  aJaieady  in  successful  operation  at  several  plaices,  and 
are  an  assured  success. 

On  reaehimg  either  level,  the  slight  space  between  these  i?ates 
is  filled  with  water  by  means  of  valves  in  the  gates^  which  are 
then  lifted  vertically  to  the  required  heigbt,  and  boats  can  then 
pass  iu  or  out  as  the  case  may  be.  The  water  in  the  locks,  how- 
ever, is  not  wasted,  but  is  displaced  back  into  either  level  from 
which  the  boat  entered  the  lock.  The  weight  of  the  lifting  locks 
would  always  be  alike,  whetheip  loaded  with  one  or  two  boats, 
or  only  with  water,  because  the  boats  simply  displa-oe  an  amouut 
of  water  equal  to  their  weight 

Various  methods  of  operating  such  locks  are  already  in  suc- 
cessful, constant,  everyday  use,  and  no  particularly  difQcult 
engint/^ring  features  aire  presented  in  that  respect,  though!  it  is 
now  believed  that  devices,  simpler  than  any(  now  is  use,  can  be 
applied  to  these  locks.  In  England,  France  and  Belgium  a 
number  of  high-lifting  steel  locks  are  ini  use,  all  of  which  are 
controlled  by  water  pumped  up  into  towers  or  presses,  high 
enough  to  produce  the  requisite  pressure,  and  thence  introduced 
into  single  cylinders  with  pistons  of  suf&cien't  size  and  strength 
to  raise  the  lock.  The  rising  piston  is  assisted  by  the  additional 
pressure  obtained  from  a  surcharge  of  water  in  the  other  or 
descending  lock,  all  being  built  in  pairs,  and  (me  counteirbalano- 
ing  the  other.  The  machinery,  however,  is  somewhat 
complicated,  and,  consequently,  liable  to  derangement, 
besides;     being     quite    expensive.      The    pistons    and     cyliu- 
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dens  aboTe  mentioaied  n-ecessarily  extend  below  the  founda- 
tion of  tbe  lock  proper,  to  a  depth,  equal  to  the 
lift  of  the  lock,  since  the  lock  is  attached  directly  to  the  piston. 
In  the  cases  of  the  French  and  Belftinm  locks,  the  lift  is  about 
45  feet  so  that  the  depth  of  the  sJiaft  or  pdtto  contain  these 
cylinders  is  not  a  partiouJaily  serious  matter.  But  at  Oohoes, 
where  the  lift  will  be  140  feet,  suoh  a  device  would  be  very 
expt^nsive  and  quite  impracticable.  However,  it  is  not  neces- 
sary, and  one  can  be  substituted  that  will  prove  equally  efficient 
with  praotically  no  liability  to  derangement  and  frequent  ex- 
pensive repairs.  It  must  be  underatood  that  the  plans  for  these 
structures  are  by  no  means  complete  and  these  remarks  should 
only  be  treated  as  general  suggestions  of  tfhe  principal  features 
as  they  are  now  contemplated,  and  wUl  doubtless  be  planned. 
Numerous  lifting  devjcee  suggest  themselves,  but  the  one  which 
seisms  to  promise  the  most  fruitful  resiilts,  is  simply  a  surcharge 
of  water,  autQoient  to  overcome  by  its  weight  the  friction  in 
the  movable  parts^  and  overbalance  the  counterwejights,  when 
the  lock  is  to  descend,  and  to  be  decreased  to  a  corresiwnding 
extent  less  than  the  counjterweighlB,' when  the  lock  is  required 
to  rise.  Suich  sui\;hairge  of  water,  probably  not  exceeding  three 
inches  in  depth,  can  be  added  at  the  upiper  level,  simply  by 
stopping  the  lifting  lock  slightly  below  that  level  and  opening 
the  gates,  when  the  water  would  flow  in,  at  the  same  time 
helping  to  carry  boats  in  with  it  Being  thluis  overloaded,  the 
lock  will  descend  by  Its  own  weight,  slowly  or  quickly,  aB  may 
be  desired,  by  simply  regulating  the  amount  of  surcharge,  and 
being  governed  and  controlled,  piPoibably  by  air-brakes  appliiedl  at 
each  drum  or  pulley  over  which  the  cables  pass^  or  as  may 
hereafter  seem  more  desirable. 

The  descent  being  thus  under  perfeot  control,  the  lock  would 
be  brought  to  <re»t  without  jarring  by  the  aid  of  proper  pneu- 
matic or  hydraulic  buffers.  These  would  also  be  placed  at  the 
upper  levels  and  wofuld  regulate  the  positions  of  the  locks  when 
at  rest  to  a  nicety. 

At  the  loiwer  level,  the  lock  would  come  to  rest  so  that 
Its  water  surface  would  be  above  that  of  the  canal,  by  just 
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twice  the  space  it  was  below  the  upper  level  when  receiving 
its  surchage.  Then  oi)ening  tihe  gates,  this  double  suopciharge, 
If  it  may  be  so  called,  would  escape  into  the  lower  level,  again 
helping  to  carry  tthe  boat  out  ot  the  lock  which  would  still 
contain  water  enough  to  admit  and  float  an  incom|ing  boat 

Having  thus  lost  ti^ace  the  load  witli  which  it  wiaa  suiJdharged 
for  its  deecenit,  it  will  be  correspondingly  Jighter  than  ita 
couBterweights  which  would,  therefore,  puH  it  baick  to  the  upper 
level  ready  to  repeat  the  operaticn. 

I  had  expected  to  be  able  to  present  to  the  Legislature  the 
plans  of  Buich  a  lock,  in  connection  mth  thSis  report,  but  that 
has  been  found  impossible.  They  are,  however,  being  made, 
and,  SB  they  give  premise  of  such  fruitful  results,  I  trust 'the 
Legislatuire  may  see  fit  to  provide  the  necessary  fundis  for  further 
research  and  the  compensatiion  of  such  expert  eng|meers  as  it 
will  be  found  necessary  to  employ  to  develop  the  most  satis- 
factoi^  plan& 

The  five  combined  locks  at  Lockport  offer  an  exceptionally 
fine  opportunity  of  combination  into  one  steel  lock  simUa/r  to 
those  above  described,  and  it  is  expected  that  plans  may  be 
ready  for  this  point  in  time  for  the  considei-ation  of  the  Legis- 
latore  during  the  present  session. 

The  next  locks  which  have  not  been  lengthened  are  Nois.  21 
and  22,  and  considerable  difficulty  would  be  encountered  in 
lengthening  these  in  the  ordinary  way  because  of  the  close 
proximity  of  the  upper  Mohawk  aqueduct,  at  the  upper  end  of 
lock  No.  21,  and  also  because  of  the  sharp  curve  which  turns 
almost  a  right  angle  between  the  present  locks.  I  believe  that 
here,  also  it  would  be  found  advisable  to  combine  these  locks 
into  one  high-lifting  lock,  similar  to  that  above  desicrdibed,  and  I 
suggest  that  any  law  thiat  may  be  passed  authorizing  the  length- 
ening of  these  locks  be  so  drawn  as  to  leave  it  opiijonal  with 
this  department-  whether  they  shall  be  lengthened  after  the 
manner  heretofore  in  vogue  or  whether  they  shall  be  combined 
Into  such  a  high-lifting  lock  as  I  have  suggested. 

The  next  unlengthened  locks  are  at  Little  Falls  and  here^ 
also,  sertous  diflftciultjies  exist  in  the  way  of  lengthening  or  com- 
bining by  any  plan. 
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For  the  present,  at  least,  I  do'  not  reoommend  tliat  anything 
except  OTdinaay  repairs  be  done  to  the  locks  at  Little  Falls  or 
Newark  because,  owing  to  their  peculiar  location  and  snrrouind- 
ings,  it  will  be  found  excessively  costly  to  either  lengthen  or 
combine  them. 

I  have  saM  tha*  boats  carrying  350  tons  in  the  manner  pro- 
posed would  require  about  nine  hours  more  tinue  between  Buffalo 
and  West  Troy  than  is  now  required,  and  that  in  order  to  insure 
the  siaioie  number  of  round  trips  as  at  present  this  time  must 
be  compensaited  for  by  improved  lock  and  towing  facdlitnies.  By 
improving  the  "  sixteeius,"  locks  Nos.  21  and  22,  and  the  five  at 
Lockport,  as  above  suggested,  it  will  be  possible  to  compensate 
for  over  one-half  of  thSb  time  beyond  question,  while  in  the  case 
-of  west  bound  boats  which  can  not  be  "swelled"  in  or  out  of 
the  locks  by  water,  as  it  is  now  done  on  the  east  bound  trips, 
the  saving  of  time  over  present  methods  wall  probably  be  equal 
to  the  additional  time  required  as  above  for  the  heavier  boats. 
Moreover,  it  must  not  be  forgotten  that  deepened  canals  will 
require  more  waiter,  and  the  intnoduction  of  these  lifting  locks, 
which  would  only  use  a  silight  amount  oif  water,  presents  a 
means  of  economizing  in  tihe  water  supply. 

Electricity  on  the  Canals. 

The  miany  wonderful  achievements  of  recent  years  in  the 
development  of  electricity  as  a  motive  power,  inspire  the  hope 
that  it  may  soon  be  mad^  appli<;able  to  the  propulsion  of  oanal 
boats,  at  a  cost  that  would  render  its  use  practicable  and  profit- 
able to  all  concerned.  The  excessive  weight  and  expense  of 
the  best  storage  battery  -which  sdtence  has,  as  yet,  devised,  and 
which  would  be  sufladently  powerful  to  meet  the  needs  of  this 
service,  seem  to  exclude  siueh  an  appliance  from  serious  considera- 
tion at  this  time. 

The  next  altemafive  is  a  miotar  fed  from;  a  troUey-wiiie,  which 
shall  edthier  be  placed  on  the  boats  so  as  to  drive  the  present  f  ormj 
of  propeller  or  else  be  carried  oni  its  own  wheels  along  a  track 
built  for  the  pnrpose,  and  arranged  to  tow  the  boats  after  the 
same  mianner  now  in  vogue  with  animala 

The  whole  questian  is  purely  an  econiomio  one;  efficiency,  desir- 
a;bility  and  cost  being  the  points  to  be  considered. 
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Each  of  the  preflent  methods  of  towing  has  its  adyamtaiged  and 
disadTamtagea 

Animals  for  power  have  the  aSvamtage  of  cheapness  of  first 
oast,  buft  owing  to  their  lack  of  both  power  and  speed  they  may 
be  said  to  be  epensire  because  they  do  not  acoomplDsh.  what 
should  be  acoomplished  by  eacii  trip. 

Moreover  they  are  both  useless  and  expensive  while  the  boats 
are  on  the  river  between  Troy  and  New  York,  or  about  five  days 
of  the  time  required  for  each  round  trip. 

Steam  propellers  have  thie  advantages  of  both  power  and  speed ; 
tliey  can  haul  three  coiaaarts;  they  are  as  independent  on  the 
river  as  on  the  canal,  and  they  can  pass  from  point  to  point  iin 
XeTv  York  and  Buffalo  hlarbors  to  discliarge  or  take  on  cargoes 
mider  their  own  steam,  thus  avoiding  the  necessity  for  the  exx>en- 
nve  afisistanoe  of  tugs.  Their  diaadvantages  consist  mainly  of 
the  first  cost,  or  iinstallaitioDj  of  machinery,  which  lis  so  greait  as 
to  be  practically  prohibitiye  to  hundreds  of  the  boatmen;  the 
excessive  weight  of  miachinery  and  coal  which  should  be  trans^ 
formed  into  paying  load,  and  which  is  equal  to  eight  inches  of 
immersion  of  present  boaits;  the  disproportionafte  cost  of  generat- 
ing steam  in  suoh  small  quantities^  and  the  fact  that  the  action 
of  the  propeller  wheels  tends  to  immerse  or  draw  the  boats 
deeper  into  the  waiter  than  would  be  the  case  by  pulling  instead 
of  pusihing  them  along. 

Any  method  of  electrical  tuolley  propulsion  must  necessarily 
lose  the  advantages  of  steam  proipellers  on  the  rivers  and  in  har- 
bors, hence  some  compensating  advantages  over  steam  must  be 
had  before  electricity  will  take  its  place.  Su^^h  advantages  might 
consist  of  greater  efficiency  while  on  the  oanals;  cheapness,  both 
as  to  use  and  installation;  desirability  and  economy  of  space 
and  weight.  Motors  placed  on  the  boats  and  made  to  operate 
the  oomm.on  form  of  sonew  propellers  will  not  accompliish  any 
apprecmble  saving  of  either  weight  or  space  over  a  steam  engine 
and  boiler  and  in  many  respects  would  be  decidedly  inferior 
thereto. 

Such  a  method  would  require  two  trolley  wires,  for  boats  bound 
in  opposite  directions,  and  the  boats  would  be  helpless  when  not 
nearly  under  these  wires.  Moreover,  the  cost  of  installing  suoh 
a  device  in  the  boats  would  be  praottoally  prohibitive  to  the 
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majotrity  of  the  boatmen,  Hhe  cost  being  nearly  thM  of  steam, 
wMle  lacking  its  many  advantages  above  mentioiDed. 

A  trolley  motor,  running  on  its  own  tracks,  attacibed  to  tow  linea 
as  now  nsed;  controlled  by  a  line  extending  ba^k  to  the  helms- 
man,  and  requiriing  no  space  on  thje  boats^  seems  to  pTomise  sev- 
eral advantages  over  present  method,  at  least  with  the  greiat 
majority  of  boats,  among  which  is  the  possibility  of  renting  sach 
power  when  it  was  needed,  thus  requiring  no  outlay  for  instal- 
lation. Such  trolley  lines  could  be  built  on  either  side  of  the 
canal  or  preferably,  as  a  double  track  (two  rails)  on  the  outside 
of  the  towpath,  and  high  enough  above  it  that  anunala  could  pasa 
underneath  the  lines  running  to  these  motors,  when  towing  by 
present  methods.  Such  a  device  would  require  little  change  in 
pi-eseut  methods,  as  the  motors  could  be  considered  aa  "  electric 
horses." 

Several  devices  have  already  been  planned  or  suggested,  as  a 
sul>stiiute  for  either  animals,  steam  or  the  common  form  of  elec- 
tric motors  above  alluded  to,  and  we  may  confidently  expect  to 
find  many  more,  when  a  determined  effor't  on  the  part  of  the  State 
to  solve  the  problem  shall  be  apparent. 

Especially  along  the  Erie  canal  there  are  many  op-portunitles 
to  develop  electrical  energy  from  water  power  that  is  now  either 
wasted  or  not  fully  utilized,  and  these  points  should  be  carefully 
examined,  and  reliable  estimates  prepared  showing  their  capaxd- 
ties  and  cost  of  development  To  accomplish  this  most  success- 
fully,  experts  must  be  employed  who  can  give  undivided  atten- 
tion and  intelligent  study  to  the  subject.  ( 

X  earnestly  recommend  that  a  suitable  appropriation  be  made 
to  cover  further  researches  and  experiments  in  the  line  of  elec- 
trical or  other  mechanical  means  of  propelling  canal  boats. 

Thuough  the  oouirtesy  of  Mr.  T.  l*.  Milligan,  I  am  able  tof 
present  herewith  some  illustrations  of  his  electrical  device  for 
towing  canal  boats,  together  with  his  views  as  to  its  capabilitieB. 
It  can  hardly  be  claimed  that  this  device  in  its  present  shape 
would  solve  the  whole  problem  of  electrical  propulsion,  but  I 
believe  the  geneiul  methods  which  are  intended  to  be  applied  are 
started  in  the  right  directi'on,  because  no  space  on  the  boats  is 
re«iulred  for  machinery;  because  present  methods  of  operating 
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with  tow-lines  would  require  little  or  no  change;  because  the 
power  need  not  necessarily  cost  the  boatmen  anything  when  not 
in  use,  and  because  it  would  not  interfere  with  any  method  of 
towing  now  in  vogue. 

The  Milligan  Electric  System  for  Canal  Boat  Propulsion. 

Before  considering  this  sj^stem;  the  circmnstainces  un,der  which 
it,  or  any  similar  one,  must  be  introduced,  shoiuld  be  considere:!; 
that  is  to  say,  any  device  for  the  purpose  must  be  adapted  to 
e.dstin^  comditiahs. 

Any  device  designed  to  supplant  the  old-time  mode  of  towing 
by  horses  oa^  mules  must  be  one  which  shall  move  the  boats  by 
towing  them,  and  do  this  withoait  requiring  any  alteration  in  the 
boats  or  in  bridges,  and  without  obstructing  the  towpath.  It 
must  be  effective  and  so  simple  that  an  unskilled  person  cuji 
operate  it;  it  must  be  absolutely  free  froan  danger,  durable  and 
preferably  inexpensive  in  erection.  The  motor  must  be  under 
complete  control  froui  the  boat,  i.  e.,  it  must  be  started,  btopped 
OP  reversed  from  the  boat,  as  circumstainces  may  require.  It 
shiiiild  be  able  to  move  the  boats  as  fast  as  the  depth  of  the 
water  will  pjermit,  to  handle  them  in  the  locks,  and  it  mu^t  ]iot 
interfere  with  or  ob^truict  the  bridges  that  now  span  tiie  canal; 
and,  afe  before  stated,  the  towpaths  must  be  left  free  fpom 
olustrtttction  and  open  to  the  emplojinent  of  towing  by  horse  or 
iQule  i)ower  to  all  who  prefer  so  to  do;  this  being  a  statutoiy 
light. 

The  foregoing  requirements  have  all  been  considered  by  Mr. 
Milligan,  and  it  is  believed  that  his  system  comes  as  near  as 
[Kjssible  to  supplying  the  requirements  above  stated,  and  it 
t'ppeans  to  solve  the  problem  of  easy  and  rajpid  transit  by  canal. 

Synopsis  of  the  System. 

The  Milligan  system,  briefly  stated,  is  as  follows:  A  line  of 
piistR  (see  cut  No.  1)  are  planted  on  the  back  edge  of  .the  towi)ath. 
These  'posit^  are  made  in  the  most  substantial  manner,  are  set 
':|»on  concrete  or  rubble  foundations,  and  support  two  oonanuoiis 
•ails:  one  on  top  of  the  posts,  which  may  be  the  west-bofund  track, 
an«j  the  other  on  brackets,  two  or  three  feet  below  the  top  of  the 


34:  AimuAL  Sepobt  or  thb 

posts,  constituting  the  east-bound  track.  Tbese  posts  arc,  sav, 
14  feet  high,  <so  that  the  motor  taxdleywire  or  conductor  and  all 
parts  of  the  structure  are  8>ufficieiitly  elevated  to  secure  freedom 
from  injury  and  to  prevent  danger  to  animal  or  human  life. 

An  electric  motor  of,  say,  20-liorse  power,  adapted  to  run  otn  a 
single  rail,'  and  so  constructed'  that  it  can  not  be  dislodged 
therefrom,  is  the  motive  power.  This  motor  is  of  an  entirely 
nofvel  construction^  and,  though,  small  and  light  in  weight,  grips 
the  web  of  the  rail  with  a  xmwer  which  automatically  adjusts 
itself  to  the  sitnain  on  thfe  towline.  If  a  heavy  load  is  to  be 
started,  the  grip  is  instantly  increased  and  when  the  starting 
strain  is  remo^^ed,  the  grip  lessens,  tims  there  is  complete  auto- 
matic adjustmenit  The  power  operating  the  motor  is  an  electric 
current  supplied  from  power-houses  erected  at  suitable  dis- 
tances, or  from  other  sources,  as  may  be  desired. 

The  current  is  conveyed^  by  wires  similar  to  the  ordinary 
trolley  wires,  which,  are  supported  on  insulated  brackets  p«t>- 
jectinfe  from  the  main  posts  (see  cut  2).  The  current  is  taken 
from  thie  trolley  wire  to  the  motor  by  a  brushy  trolley  w^heel,  or 
otherwise,  and  is  turned  on  and  off  by  simple,  efficient  devices 
operated  from  the  boat  Tlie  motor  operates  equally  well  in 
either  direction. 

Advantages  of  the  Milligan  System. 

Among  others,  this  system  seems  to  possess  the  following 
advantages:  , 

1.   Low  cost  :  '  ^ 

The  posts  and  I-beams,  which,  form  the  tracl^,  are  common 
ooanmercial  articles,  which  may  be  bouglit  in  any  quantity  at 
recognized  low  cost 

2.  !No  grading  is  necessary. 

3.  No  weight  upon  the  tracks,  excepting  the  motors,  wbich. 
are  relatively  light 

4.  Perfect  c^mtrol  of  the  motor  from  the  boat 

5.  Fast  boats  can  change  motors  with  slow  boats, 

6.  The  heavier  the  load  the  greater  the  traction,  and  this  is 
autoniatically  adjusted. 

7.  Unusual  simplicity  in  Hhe  parts^  and  they  may  be  all  made 
large  and  beavy,  insuring  durability. 
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8.  The  State  can  own  the  motors  and  track  and  rent  them 
at  so  much  a  mile. 

9.  The  current  can  be  generated  at  places  where  water-power 
ii  available,  thus  reducing  expense. 

10.  Ko  right  of  waj  has  to  be  bought.  The  State  already 
owns  the  towpaths. 

11.  The  same  poets  can  be  used,  if  desired,  to  support  insulated 
cables  for  suipplying  current  to  towns  for  jxywer  and  lighting, 
and  the  State  can  rent  the  privilege  of  their  use  to  local  com- 
panies. 

Cost 

A  careful  estimate  by  a  responsible  firm,  which  stands  ready 
to  do  the  work,  is  as  follows: 

1.  Motoi«,  in  lots  of  25,  each  f350. 

(Of  course,  the  first  motor  will  cost  more.) 

2.  The  rest  of  the  structure  complete,  per  mile  |14,500. 

Terms. 

Mr.  Milligan  stands  ready  to  grant  to  the  State  of  New  York 
the  right  to  employ  his  system  ofn  all  the  canals  of  the  State,  on 
a  fair  and  equitable  royalty,  or  he  will  entertain  a  propoisition 
to  sell  the  right  to  the  State  of  New  York,  or  to  sell  hfis  inven- 
tions outright. 

Detailed  Statement  of  the  Invention. 

The  eonstructioin  amd  method  of  operation  of  the  Milligan 
^stem,  set  forth  in  detail,  is  as  follows: 

Figure  1  Ulustrates  a  sidewise  elevation  of  the  invention,  the 
hood  being  sectioned  longitudinally. 

Figure  2  illustrates  a  plan  view,  the  hood,  the  motor,  gearing, 
etc.,  being  removed  the  better  to  show  the  comStruK^tion  and 
operation  of  the  toggle-arm  medhianism,  which  automatically 
adjusts  the  traction  to  the  resistance. 

Figure  3  illustrates  a  transverse  vertical  section  on  the  line 
I  of  Figure  1.  ,  \ 

Figures  4  and  5  iUustrate  a  modifieati<yn  showjlng  two  traicks 
on  the  same  line  of  posts. 

Figure  6   illustrates  a  switch  mechanism  whereby  the  motor 

may  be  oreversed  amd  made  to  run  backwardly. 
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Figures  7  and  8    illustrate  a  modified  oonstructjon  of  the 
toggle  devices  wliereby  the  motor  may  be  run  in  eitiier  direction. 

Figure  9   illustrates  a  modified  dratw-bar. 

Referiing  first  to  figures  1,  2  and  3:  A  illustrates  one  of 
a  line  of  posts;  th.ej  support  the  .tra<^k-rail  and  are  of  such 
length  above  ground  as  preferred.  B  are  castings  fastened  to 
the  tops  of  the  posts;  C  are  the  rails  which,  constitute  the  track; 
they  are,  as  shown,  ordinary  shallow  trusses  of  wrought-iron 
"I"  beams  and  are  fastened  upon  the  top  oi  the  castings  B,  by 
bolts  D  and  anchor-plates  E;  no  fish-plates  are  required.  F  is 
the  frame  or  truck  of  the  motor.  It  is  preferably  a  casting.  G 
is  the  electric  motor  proper.  It  may  be  of  any  preferred  form 
and  will  not  be  particularly  illustrated  or  described,  since  they 
are  now  well  known  in  varii^pja  forms.  The  motor  is  bolted  to 
the  frame  F  by  bolts  H,  or  in  any  other  suitable  manner.  I  is 
the  trolley  device,  which  engages  with  the  conductors  J  in  any 
prefwTed  manner.  The  conditictors  are  shown  in  figures  1  and 
3  as  supported  upon  brackets  K  on  the  posts  A  and  a  spring  L 
(see  fig.  I),  between  the  heel  of  the  trolley  pole  hub  M  and  the 
frame  of  the  motor  keejys  the  trolley  in  contact  with  the  trolley 
wire  in  aid  of  gravity.  The  spring  will  not  always  be  required- 
N  is  the  main  shaft  of  the  motor,  upon  its  rear  end  is  a  bevelled 
pinion  O,  which  gears  into  a  redujcing  gear  1*,  set  on  a  counter 
shaft  Q,  upon  which  are  two  bevelled  pinions  R  and  B^,  which 
mesh  respectively  into  two  other  bevelled  gears  S,  S^,  whioh  are 
keyed  to  the  upper  ends  of  two  vertical  shafts  or  axles  T,  T^, 
which  ai'e  joumaled  resi)ectiTely  in  sleeve  bearings  U,  U^;  and 
on  the  lower  ends  of  the  shafts  T,  T^,  respectively  are  keyed  the 
main  driving  wheels  V,  V^.  These  drivers  are  of  such  diameter 
and  width  on  their  faces  as  will  adapt  them  to  rest  against  the 
v^^r^cal  web  of  the  I  beams  O.  W,  W\  W^  anid  W^  aire  four 
wheels,  arranged  in  pairs,  running  on  axles  Y  and  Y^,  which  are 
joniualed  on  the  main  frame.  Those  wht^els  are  flang.  d  on  their 
outer  edges,  and  they  run  ujjoii  the  top  member  of  the  I  be*ani 
(',  their  flanges  embracing  tho  edges  of  "ftiat  member,  thus  the 
motor  and  its  frame  are  sustained  by  and  move  u])on  the  t:«ck 
rail  and  the  flanges  on  the  wheels  W.  W^,  TV^  and  W^  plus  the 
bearing  of  the  drivers  on  the  web  of  the  rail  prevent  the  motor 
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from  leaviiifl:  or  being  pulled  away  from  the  track.  Instead  of 
the  wheel  W,  W^,  W^  and  W^  four  in  rnimber  and  arranged  in 
pairs  there  may  be  two  of  them  only,  one  in  front  and  one  in 
the  rear  if  preferred. 

The  sleeve  bearingB  TJ,  TJ^  are  pivoted  to  the  main  frame,  on 
pins  or  centers,  Z,  Z^  respectively,  and  at  the  lower  piart  of  each 
sleeve,  there  is  a±ta)ched  a  horizontally  extending  plate  B^,  B^ 
(see  fig,  2);  these  plates  cross  each  other  and  are  guided  by  and 
slide  on  transverse  plates  C^,  C^  of  the  main  frame.  D^,  D^  are 
a  pair  of  toggle  levers.  They  are  pivoted  respectively  to  the 
horizontal  sliding  plates  B^,  B^  at  E^,  E^  and  are  pivoted  ta 
each  other  and  to  the  draw-bar  F^  at  G^.  The  draw-bar  passes 
through  and  is  supported  by  a  slot  made  in  the  rear  plate  C^  of. 
the  main  frame,  and  the  rope  or  cable  H^,  which  extends  away 
to  the  canal-boat,  is  fastened  to  it,  and  passes  through  an  open- 
ing A^,  made  in  the  rearmost  part  of  the  frame.  There  should 
ppefenably  be  a  short  section  of  wire  cable,  say  a  foot  or  two  in 
length,  attached  to  t!ie  drawbar  and  projecting  rearw^ardly  from 
the  frame  a  suflficient  distance  so  that  all  wear  against  the  sides 
of  the  opening  A3  will  come  uipon  the  wire  cable,  and  place 
anti-friction  rollers  H^  in  the  frame  to  relieve  the  cable  of  wear. 
I  also  prefer  tx)  have  a  hook  on  the  end  of  the  section  of  cable 
over  wiiich  a  ring  on  the  end  of  the  tow-line  may  be  slipped  when 
lifted  by  the  boatman  on  the  end  of  a  suitable  pole  or  cixxtch, 
provided  for  the  purpose.  The  sliding  plates,  B^,  B^,  are  thickened 
or  filledout  where  they  respectively  join  the  sleeve  bearings  IT,  U^, 
and  are  formed  into  bearing  surfaces  1\  P  resembling  hubs,  which 
give  a  good,  broad  support  against  the  frame  at  J^  J^  (see  fig.  1 
and  2)  to  rt^sist  the  strain  of  starting  the  boat  or  ether  load.  g.  gl 
are  t\v'0  bolts  or  rods,  which  are  resx>ectively  threaded  or  other- 
wise fastened  to  the  sleeve  bearings  U.  U^;  they  pass  through 
plateii  h,  y,  wMch  form  part  of  the  main  frame,  and  i,  i^  are 
spring  which  surround  the  bolts  and  abut  against  their  heads 
at  one  end  and  the  said  plates  at  their  oi)'X>osite  ends.  The  func- 
tions of  these  devices  is  to  permanently  pull  the  sleeves  bearing 
TJ  and  U^  inwardly  so  that  the  driAing  wheels  shall  always 
be  in  contact  with  the  web  of  the  rail,  so  that  traction  and  con- 
sequent movement  of  the  motor  will  always  be  secured,  whether 
there  is  a  resistance  on  the  draft  cable  H^  or  not 


S8  Annual  Kbpobt  of  the 

K^  (see  fig.  I)  is  a  switch  of  amy  prefen-ed  oonstruotLonj  whereby 
the  current  can  be  turned  oai*or  off  from  the  motor.  In  tihe  exam.- 
pie  shown  in  this  figure  the  switch  compriiaes  a  cylinder,  a^  in 
which  a  piston,  b,  mounted  on  a  rod  mores.  The  piston  engages 
with  suitable  contact  surfaces  on  the  inside  of  the  cvlindei*.  which, 
may  be  of  any  des^ii^  consti-uction.  The}'  ane  not  illustrated  in 
detail,  because  many  different  forms  are  now  well  known.  A 
spring,  c,  normally  thrusts  the  piston  to  the  left  and  a  lever,  d, 
which  is  pivoted  at  e  to  the  cylinder  or  other  suitable  pjirt,  and 
a  pull  cord,  f,  which  extends  rearwai^y  to  the  deck  of  the  boat 
gives  movement  to  the  piston  in  the  opposite  dii'e:ction.  AMieii 
there  ifi  no  pull  on  the  cord,  then  the  sx>i'i^g»  c>  thiiows  the  piston 
to  the  extreme  left-hand  end  of  the  cylinder,  onto  an  insulated 
plate  or  part,  and  then  the  motor  is  cut  out  Of  course,  suitable 
return  circuit  wires  (not  shown)  are  provided,  because  it  would 
be  unsafe,  oi'dina.nly,  to  go  to  ground  through  the  posts.  K  is  a 
metallic  hood  which  covere  and  protects  the  whole  apparatus. 

The  operation  is  obvious.  When  desiring  to  start  his  boat,  the 
boatman  jmlls  the  coa*d,  f,  and  the  switch  thi^ws  the  current  into 
the  motor,  which  immediately  st'aa*ts.  The  degree  of  pull  on  tifcie 
cord  will  deteniiine  the  amount  of  current  and  speed  of  tlie  motor. 
As  soon  as  the  strain  comes  om-  the  cable  H^,  the  toggle  levers, 
acting  to  the  right  and  left,  cause  the  di'iving-^\'heels  to  hug 
hard  on  the  web  of  the  track  rail,  thus  increasing  the  traction 
which  they  ordinarily  have  by  reason  of  the  springs,  i,  i^.  Tlie 
boatman,  after  tlie  cable  has  become  taut  and  the  boat  is  under 
its  usual  headway,  pulls  the  cord,  f,  as  taut  as  necessary  to  main- 
tain the  proper  current  for  the  spewed  desirc^d,  and  he  can  then,  if 
he  preft^'s,  make  the  cord  fast.  Y^lien  wishing  to  stop,  he  slacks 
up  on  the  cord,  f,  and  the  spring,  c,  then  immediately  returns  the 
switch  (piston  b)  to  the  insulated  part  or  cut-out,  amd  then  all 
current  ceases. 

Under  the  plan  shown  in  figures  1,  2  and  3,  one  ti^ack  only  is 
shown;  the  one  going  in  the  opposite  direction  should  be 
erected  on  the  opposite  side  of  the  canal.  Sometimes  this  can 
not  be  conveniently  done  —  consequently  at  figures*  4  and  5  a 
construction  is  shown  in  which  a  second  track,  as  supported  on 
brackets,  A^,  which  are  bolted  to  the  sides  of  the  posts  so  that 
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the  track  is  lower  tliaa  thje  track  on  the  end®  of  the  posts  as 
shown.  The  construction  and  operation  of  all  the  parts  are  the 
same  as  ali-eady  described  —  and  the  vertioal  position  of  one 
track  relative  to  the  other  is  such  that  the  towline  from  the 
npper  motor  will  pass  over  the  lower  motor  and  its  towline,  and 
consequemtlj  boats  going  in  opposite  direction  can  pass  each 

other.  This  figure  shows  the  trolley  wire  or  conductor  arranged 
above  the  upper  motor;  this  construction  may  be  employed  when 
only  one  track  is  used,  if  preferred. 

In  Figui*e  6  is  shown  a  peculiarly  constiiicted  switch,  whei'eby 
The  current  mav  be  reversed  and  the  motor  run  backwardly.  In 
it  1  represents  a  switch  provided  with  resistance  contact  plates 
2.  anil  insulated  com  act  pieces  3,  a  lever  4,  is  pivoted  at  5,  and 
there  is  a  hub  6,  surrounding  the  pivot.  This  lever  has  one  long 
arm,  as  f^hjown,  to  which  the  pull  cord,  7,  is  attached,  and  two 
diverging  arms,  8  aird  9,  respectively,  which  h^ave  contact  snr- 
faces  on  their  ends;  11  is  a  cylinder,  pivoted  at  12  to  any  suitable 
support,  upon  which  it  may  rock;  13  is  the  pi>ton  witliin  the 
cvllnder,  and  the  piston  rod,  14,  is  surroimded  with  a  spiral 
spring,  15.  Sixteen  is  a  small  air  vent  at  the  upper  end,  throngli 
which  the  air  can  be  slow-ly  ejected.  The  bottom  of  the  cylinder 
b  as  open  as  may  be,  as  shown  at  17.  Eighteen  is  a  chain,  the 
m-o  endsi  of  wliieh  are  fastened  to  the  upper  end  of  the  piston- 
rod,  and  the  bite  of  ^\  hich  is  fastened  by  a  staple  or  otherwise  to 
the  top  of  the  hub,  6,  so  that  when  the  lever  i»  moved  in  either 
dtnectiom,  one  side  or  end  of  the  chain  will  be  drawn  ui)on,  and 
the  other  slackened,  and  the  piston  comsofiuently  elevated,  dur^- 
ing  which  a  slight  rocking  motion  will  be  given  to  the  cylinder,  11. 

The  operation  of  this  device  is  as  follows:  Tlie  boatman  pulls 
upon  tihe  cord,  throwing  in  more  or  less  of  the  current,  as  he 
desires.  When  he  ^^ishes  to  reverse  his  motor,  he  pulls  hard 
upon  the  cord,  thereby  rocking  thj*?,  lever  so  far  as  that  the  long 
arm  tLer*eof  moves  upon  the  right-liand  insulating  contact  sur- 
face, whereas,  the  left-hand  shorter  arm,  8,  comes  in  contact  with, 
the  circuit  contracts,  2;  the  parts  are  shown  in  dotted  lineSi  as 
in  transit,  and  ilie  v.iring  of  the  device  is  s-uch  thiit  when  this 
tiikes  place,  the  current  is  reversed  and.  the  motor  goe»  back- 
wardly.   The  two  halves  or  sides  of  the  switch  are  counterparts 
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of  each  othjer,  so  that  the  motor  can  run  in  either  direction,  and 
be  reversed  in  either  dineotion  at  will,  and  the  two  chains,  or, 
rather,  thte  two  ends  of  the  same  chain,  and  the  pivoting  of  the 
cylinder  are  provided  so  that  the  motor  may  be  run  and  reversed 
in  eitjier  direction.  It  will  be  seen  that  the  spring,  15,  the 
bottom  of  the  cylinder  being  practically  open,  and  thus  allowing 
freje  exit  of  the  air,  will  instantly  return  the  current  controlling" 
lever  to  its  normal  x>o&ition,  thus  cutting  out  all  current  the 
moment  the  pull  on  the  cord,  7,  is  releafied;  but,  on  the  other 
hand,  when  starting  the  boat  or  other;  vehicle,  the  full  current 
can  not  hie  thro\\Ti  on  instantly,  which  might  strain,  if  not 
rupture,  some  of  the  parts,  because  the  vent  hole,  16,  at  the  top 
of  the  cylinder,  is  made  so  small  that  the  air  can  not  be  ejected 
excepting  very  slowly;  thus  the  pull  by  the  boatman  is  con- 
trolled, and  however  ignorant  or  unfamiliar  he  may  be  with 
the  apparatus,  he  can  not  injure  it  or  break  any  part  of  the 
aippiaratuB. 

Figures  7  and  8  show  a  construction  of  the  toggles  whereby 
the  motor  may  run  in  either  direction.  In  it  the  toggles  are 
arranged  in  two  pairs,  b2  and  b^,  the  two  pairs  being  presented 
in  different  directions  and  each  of  them  has  its  own  appropriate 
draw-bar,  o^.  It  will  be  seen  that  by  -this  construction  the 
motor  may  be  run  in  either  direction,  and  the  tow  line  will  be 
made  part  of  one  or  the  othejr  of  the  draw-bars,  depending  on  the 
direction  in  which  the  motor  is  going.  Of  couirse,  one  pair  of 
the  toggles  only  are  operative  at  any  one  time,  the  other  pair 
moving  idly  under  the  power  of  the  operative  pair. 

In  figure  8  I  show  a  form  of  draw,  which  is  well  adapted  to  use 
in  both  direc/tions,  and  although  not  so  powerful  as  the  toggle- 
lever  mechanism,  will  be  desirable  under  many  circumstances 
and  for  many  uses.  In  it  some  of  the  parts  are  the  same  as 
shown  in  the  other  drawings  and  as  above  described,  i.  e.,  U, 
TJ^  are  the  sleeve-bearings  for  the  driving  wheel-shafte;  B^, 
B2  are  the  equivalents  for  the  horiteonftally-extending  plates, 
Bi,  B2  of  figure  2.  The  ether  devices  constitute  the  modification 
that  is  to  say,  IVP,  is  a  longitudinally  extending  rod  having  hooks 
N^,  ;N^  at  its  i-espective  ends,  which  project  beyond  the  respective 
ends  of  the  motor  to  which  the  tow-line  is  attached.  Centrally 
in  this  rod  thei-e  ai-e  bearing  surfaces  01,  02,  03,  O-^,  which. 
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dependini::  on  the  direcWon  in  which  the  rod  is  moved,  impinge 
and  crowd  laterally  nipon  sleeves  or  anti-fricticn  rollers,  P^,  P^, 
set  on  pins,  Q*,  Q2,  in  the  ends  of  the  horizontally  sliding  plates, 
IB^,  B^,  whereby  the  sleeves  N  and  N*,  aire  drawn  inwardly  and 
the  dTiving-wheel«  crowded  againsit  the  web  of  the  I-beams,  as 
already  explained. 

The  details  of  construction  may  be  modified  without  departing 
from  the  essentials  of  the  inven'tion. 

>Ir.  Milligan  also  thinks  that  a  cable  embodying  insulated  con- 
ductors w^ithm  its  structure,  and  connected  with  a  suitable 
switchboard  erected  on  the  boat,  and  there  controlled  by  the 
ordina7*y  switch  crank  or  other  suitable  device,  may  be  used 
inste^id  of  the  devices  on  the  motor  which  have  been  fully 
explained,  and  that  it  may  in  actual  practice  be  preferred  to  the 
dther. 

THOMAS  P.  MILLIGAN. 

By  Phillips  Abbott, 

JSTis  Attomeyy  206  Broadway y  New  York  City. 

Reduced  Expenses  of  Canal  Operation  and  Maintenance. 

The  various  impTOvements  suggested  for  the  canals  from,  time 
to  tjjaie,  all  seem  to  aim  toward  a  reduction  of  expenses  to  the 
boatmen  and  coneequently  reduced  rates  of  freight.  The  State 
Is  vitally  interested  in  the  accomplishment  of  both  these  results, 
but,  on  the  other  hand,  means  should  and  could  be  devised 
to  effect  a  corresponding  saving  to  the  State  of  operating  ex- 
penses as  well  as  those  for  maintenance.  The  possibilities  in 
tie  latter  directjion  depend  largely  on  the  judicious  use  of 
better  and  more  numerous  dredges^  pile-diivers  and  other  machin- 
ery required  for  the  repairs  made  by  the  State,  which  are  now 
oarried  on  at  the  seasons  of  the  year  during  which  such  work 
is  most  exipen^ve,  and  practically  without  the  aid  of  machinery 
Bucih  as  is  now  used  by  most  contractors  and  railroad  companies 
and  wiidi  is  capaible  of  largely  reducing  the  cost  of  such  work. 
Much  of  the  work  of  maintaining  or  deepening  the  present  levels 
and  ratising  the  embankments  should  be  done  during  the  summer 
months^  assisted  by  such  modern  machinery  as  may  be  best 
suited  or  might  be  designed  for  this  especial  work.    Moreover, 
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every  «truoture  hereaiter  to  be  budlt  should  be  of  tlie  most 
permanent  possible  constructioD,  to  the  end  tfiat  the  cost  of 
maintenance  and  renewals  shall  be  reduced  to  the  minimum. 
Any  temporary  or  iinpermanent  stnucture  on  which  the  prt>bable 
annual  outlay  for  repairs  and  eventual  renewal  exceed  a  fair 
rate  on  the  larger  sum  required  to  con«titujct  a  i>emmnent  struc- 
ture is  a  poor  investment  for  the  asMe  from  the  matter  of  added 
Becurity  incident  to  better  structures.  I  desiixi-  to  call  especial 
attention  to  the  illustrations  accoinipanying  this  report^  showing 
the  character  of  some  of  the  structures  of  recent  design  and 
also  of  some  of  tliost:  in  urgent  ueed  of  repajirs. 

The  operating  expenses  of  the  canals  are  proibably  as  low 
SB  is  consistent  with  efficient  management  under  present  con- 
ditions, but  these  cond^tionB  can  be  modified  so  as  to  effect  a 
great  annual  saving.  I  refer  particularly  to  the  Erie  canal. 
On  this  there  are  72  twin-locks,  eaeh  requiring  the  semices  of 
four  lock-tenders,  two  each  per  day  and  night  duty.  By  replacing 
the  locks  a^t  Oohoes  and  Lockpoirt  and  combining  locks  21  and 
22  into  high-lifting  locks,  .such  as  I  have  described,  three  locks 
can  be  made  to  do  the  work  of  23,  with  no  greater  cost  of 
handling  the  high  lifts  than  is  now  required  for  each  common 
lock,  'nius,  it  would  appear  that,  aside  from  numerous  other 
advantage's,  they  would  permit  of  saving  the  cost  of  operating  20 
locks  which  would  amount  to  over  f  2;5,000  annually. 

By  substituting  such  liftjing  gates,  as  I  have  described,  for 
"tiiose  now  in  use  on  the  remaining  49  Ei-ie  locks,  I  believe  it 
would  also  be  possible  to  reduce  the  force  required  to  operate 
these  locks  fully  one^half,  thereby  sa\ing  f:^0,000  more  eaoU 
year.  I  submit  that  these  sums  would  pay  for  considerable 
new  machinery  and  appliances. 

Improvement  of  Hoffman  Island  Quarantine  Station. 

Chapter  270  of  the  Laws  of  18^8,  created  a  board  of  commis- 
sioners consisting  of  the  mayor  of  the  city  of  New  York,  the 
mayor  of  the  city  of  Brooklyn,  the  Btate  Engineer  and  t^urv-cyor, 
the  quarantine  commissioners  and  health  oflficer  of  the  port  of 
Xew  York  to  act  as  members  of  such  commiission  without  com- 
pensation, in  makinir,  supervising  and  directing  necde.l  pur- 
chases for,  and  rejMiirs  of  and  impi-ovements  at  the  quarantine 
establisliment  of  the  port  of  New  York. 
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The  fallowing  siims  have  been  appropriated  by  the  Legisla- 
ture since  September  30,  1893: 

For  care,  maintenance,  repairs,  extension,  etc.,  of 
the  quarantine  establishment $3,000 

By  chapter  358,  Laws  of  1894: 

For  care,  maintenance  and  repairs |25,000 

For  mattresses  and  bedsteads  on  Huffman  Island. .  3,000 
Repairs  to  buildings  and  other  damages  cautsed  by 

storm  in  1893 2,000 

Fresh  water  pipe  line  for  Hoffman  and  Swinburne 

Islands   8,000 

By  chapter  486,  Laws  of  1894: 

For  the  enlargment  of  Hoffman  island  foir  quarantine 
purposes   160,000 

By  chapter  768,  Laws  of  1894: 
For  extension  of  dock  at  health  officers^  station 5,000 


Plans,  estimates  and  specifications  were  prepared  for  laying 
a  fresh  water  pipe  line  from  Staten  Island  to  Hoffman  and  Swin- 
burne islands,  the  work  was  advertised  and  proposals  received, 
but  could  not  be  contracted  for  and  carried  out  owing  to  the 
fact  that  the  amount  appropriated  (f 8,000)  was  insufficient,  being 
barely  enough  to  carry  the  pipe  line  from  Stat(  n  Island  to  Hoff- 
man Island. 

To  o()mplete  the  work,  as  contemplated  by  the  legislative  act, 
at  the  least  1 16,000  will  be  needed,  and  I  would  respectfully 
recommend  that  an  additional  sum  of  $8,000  be  appropriated 
for  this  purpose  in  order  that  the  imprnvement  may  be  made 
without  delay  and  furnish  a  much  needed  protection  from  fire. 

Plans,  estimates  and  specifidations  were  prepared  for  the 
enlargement  of  Hoffmnn  Island.  The  estimated  cost  of  the  im- 
provement contemplated  to  receive  the  buildings  was  $260,000. 
The  amount  appropriated,  |160,000,  was  insufficient  to  complete 
the  proposed  enlargement,  and  the  plans  were  revised  so  as  to 
complete  and  partially  complete  the  balance  as  far  as  the  appi-o- 
priation  would  admit.  The  accompamying  map  shows  the  pro- 
posed enlargement  as  per  revised  plans. 
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The  work  was  advertised  and  proposals  received  in  August. 
The  following  are  ihe  niames  of  the  bidderai  and  the  amounts  of 
their  bids: 

Oollin  McLeam |131,956  50 

F,  &  A.  Walsh 132,689  50 

Boker  Oontrajcting  CJo.  (John  A  Boker) 146,734  00 

gpearin  &  Preston 154,522  50 

P.  Sanf OTd  Boss 123,52a  50 


The  contract  was  awairded  to  P.  Sanford  Boas  and  executed 
September  4,  1894.  The  work  will  soon  be  commenced  amd 
will  be  difficult,  owing  to  the  exposed  situation  of  the  island 
and  severity  of  the  storms  which  are  liable  to  occur  in  tMs 
locality. 

By  the  provisions  of  chapter  486  of  the  Laws  of  1894,  the 
sum  of  150,000  of  the  amount  appropriated  was  availaible  at 
once  and  the  balance,  |110,000,  shall  be  payable  on  the  1st  day 
of  June,  1895. 

I  resi>ectfully  recommend  that  the  sum  of  |100,000,  the  balance 
needed  to  complete  the  enlargement  of  Hoffman  Mand,  be  ap- 
propriated at  an  early  date,  in  order  that  the  work  may  be 
prosecuted  without  interruption,  thereby  saving  money  to  the 
State  and  pi-oviding  the  much-needed  and  properly-locajted  space 
required  for  the  detention  of  quarantine  persons  and  property. 

The  completion  of  the  enlargement  will  render  it  possible  to 
strftctly  isolate  tiie  detained  passengers  in  groupa 

The  use  of  Fire  Island,  as  a  detention  ground  by  the  State,  has 
caused  much  opposition  frt>m  the  citizens  of  Long  Island  and 
several  petitions  have  been  presented  to  the  Land  Board  asking 
that  the  prcperty  be  sold  on  the  ground  that  it  is  not  sudtable 
for  a  quarantine  station,  thiat  the  State's  ownership  serves  to 
seriously  damage  property  values  in  the  adjacent  towns  and 
to  be  detrimental  to  the  buBinees  interests  of  the  south  side 
of  Suffolk  county. 

The  Land  Board  referred  these  applieations  to  the  State  Engi- 
neer for  an  investigation  and  report  to  said  board  as  to  whether 
the  property  could  be  sold  for  an  appreciable  sum  and  whether 
any  other  property  more  suitable  and  accessible  for  quarantine 
purposes  can  be  obtained  for  a  reasonable  sum- 
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I  am  of  tSie  opmion  tihait  Fire  Islaad  skooild  not  be  abandoned 
as  a  quarantine  station  and  sold  until  the  enlargement  of  HofC* 
man  Island  is  completed  which  will  afford  a  quarantine  station 
suitable  for  the  proper  care  of  detained  passengers  of  all  cLasses. 

Detailed  reports  of  the  work  done  and  expenditures  made 
from  the  balance  of  the  appropriations  made  since  September 
30,  1893,  will  be  found  in  the  report  of  the  commission,  created 
unde<r  chapter  270,  Laws  of  1888,  to  the  Legislature. 

State  Lands. 

Thi?  State  Engineer  and  Surveyor,  by  a  provision  of  the  Con- 
stitution of  the  Stale,  is  a  member  of!  the  Board  of  Land  Com.- 
missiouers;  and  to  him  is  referred  by  that  board  all  the  applica- 
tions for  grants  of  lands  under  water;  that  the  maps  and 
descriptions  may  be  examined  and  reports  made  as  to  whether 
or  not  the  msking  of  the  grants  would  interfere  with  navigation 
or  be  a  detriment  to  the  interests  of  the  State.  It  frequently 
Ixappens  that  remonstrances,  for  various  reasons,  are  presented 
agaiuBt  granting  such  applications.  In  which  cases  much  addi- 
tional labor  is  involved;  in  hearings  given  to  the  interested 
parties,  in  deteimindDg  the  questions  at  issue  and  afterward  in 
making  a  personal  examination  of  the  lands  applied  for.  During 
the  last  year,  40  such  applications  for  lands  under  water,  situ- 
ated in  12  counties  of  the  State,  have  been  received  and  con- 
sidered. Thirty  of  the  parcels  applied  for  were  for  purposes 
of  beneficial  enjo\Tnent,  and  10  were  for  purposes  of  commerce.  " 

Tlie  State  Engineer,  by  direction  of  the  Oommissi-oners  of  the 
Laud  O.'Tice,  has,  during  the  past  year,  sold  48  parcels  of  lanjds, 
for  w  Inch  the  sum  of  |4,175.04  has  been  received. 

The  determination  of  diBX)uted  county  and  town  boundary 
line:*,  answering  many  qm^stions  pei'taining  to  colonial  and  early 
Slate  fc'urveij's,  and  furnishing  da.ta  in  connection  therewith,  are 
sourc*^'?  of  much  correspondence  and  consideration. 

There  has  been  paid  to  the  State  Treasurer!  the  sum  of  $50.10 
which  has  been  i-eceived  for  fees  duaiiig  thje  year  by  this  depart- 
ment. 

Office  Repairs  and  Records. 

Chapter  358  of  the  Laws  of  1894  appixypriated  f 2,200  for  repairs 
to  ami  rearranging  the  records  of  the  offices  of  this  department, 
and   much  good  has  been  accomplished   with  this  fund.    On 
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assumicg  eharj^je  of  this  depailinent,  I  found  th^  offices  in  anj- 
tliing  but  preeeu table  condition.  Walls,  furniture  and  carpets 
lla^'e  been  thoroughlv  renovated  and  renewed,  so  as  no  longer 
to  be  eyeson-es  to  both  occupants  and  visitors. 

Owing  to  the  importance  of  this  piortion  of  the  work,  which, 
by  reason  of  long-continnied  neglect,  had  become  an  abs-olute 
neoesefit;^,  the  work  of  rearranging  and  indexing  mianv  of  the 
records  has  had  to  be  deferred  till  further  fun*ds  are  made  avail- 
able, tliough  much  work  in  this-  line  has  already  been  done  and 
is  now  in  progress. 

Manv  of  the  oldest  and  most  valuable  records  have  become 
almost  worn  out  from  constant  use.  These  ehjould  be  copied,  so 
as  to  preserve  the  originals  as  far  as  possible.  In  a  general 
way  it  may  truly  be  siaid  tliat  the  system  of  indexing  heretofore 
in  vogue  for  the  numerous  maps,  jdans,  field  notes,  bills  of 
material,  original  monthly  and  final  estimates^  reports,  etc,  have 
not  ktpt  pace  with  the  grohving  business  of  the  department,  and 
it  is  now  well-nigh  impossible  to  find  much,  of  the  information 
which  the  office  should  afford  to  both  citizens  and  officials. 
Practically  everj'  record  of  the  office  should  be  examined,  reclassi- 
fied and  properly  indexed,  on  some  general  plan,  that  may  be 
found  most  advantageous. 

The  usefulness  of  the  department  depends  largely  on  the 
accessibility  of  these  records,  both  to  th.e  engiaeers  and  clerks  of 
the  department,  and  to  the  public  that  uses  the  information 
therein  contained. 

I  trust  a  suitable  appropriation'  may  promptly  be  made  avail- 
able for  continuing  this  importiint  work. 

Anotheir  matter  in  this  connection  seems  to  merit  yonr 
attention.  ,  t 

It  is  a  somewhat  startling  fact  that  this  department  does  not 
possess  a  map  of  any  of  the  State  canals,  with  the  lands  and 
structures  thereof,  as  they  exist  to-day.  Thousands  of  changes 
have  been;  made  in  alignmjent,  size,  location  of  structures^  and 
lands  required,  and  while  there  exiists  a  record  of  nearly  all  of 
these  matters,  the  data  is  on  separate  and  scattered  sheets,  and 
is  practically  useless,  because  it  is  so  inaccessible. 

Sooner  or  later  the  time  will  come  when  it  will  be  a  matter  of 
great  importance  that  this  data  be  collected,  so  as  to  be  of  some 
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practical  use,  and  I  urge  that  it  be  done  now,  while  the  services 
of  niiiiij  of  the  older  employes  of  tiiis  depai'tment,  who  are 
familiar  with  tli^eee  chamges,  ai'e  still  available. 

To  accomplish  this,  and  much  ather  work  that  should  be  done, 
1^111  require  an  increase  in  the  available  funds  for  thisi  depart- 
ment, which  are  now  barely  sufficient  to  mainta:Ln  the  present 
force,  which,  is^  on  this  account,  necessarily  kept  at  the  lowiest 
point.  For  this  reason,  every  member  of  the  present  fkxpce  is 
fully  engaged  on  the  work  actually  under  way,  and  little  or  no 
time  is  fiound  available  for  the  study  of  new  designs,  or  for|  the 
revision  of  maps  and  other  office  re^rords.  This  work  can  not  be 
successfully:  done  by  piecemeal,  but  should  have  the  undivided 
attention  of  a  skillful  engineer  and  draftsman,  classed  in  the 
civil  service,  so  as  to  be  selected  by  the  State  Engineei'. 

An  appropriation  for  tliis  purpose  should  promptly  be  made 
available,  in  order  that  this  department  may  attain  its  greatest 
efficiency  and  usefulness  to  all  concerned. 

Albany,  December  31, 1894. 
Hon.  C.  "W.  Adams  : 

1  U^ar  Sir. —  I  moist  respectfully  submit  the  following  repoirt  of 
cement  tests  for  the  fiscal  year  ending  September  30,  1894.    The 
fipures  represent  the  average  of  the  number  of  lots  as  taken  from , 
the  recordg  of  cement  tests  in  office  of  cement  testing  depart- 
ment, New  York  State  canals: 

BaoQples. 

No.  1  slag  cement;  brand,  Puzzolon,  Brunswick,  Germany,  20 

No.  2  sla^;  cement;  brand,  Puzzoion,  Brunswick,  Germany,  20 

No.  3  slag  cement;  brand,  Puzzoion,  Brunswick,  Germany,  20 

Wayland,  Portland  345 

Iron  Glad,  Portland  , 840 

Jas.  I»ehan,  brand  for  Superintendent  of  Public  Works. ..  240 

Special  sand  tests  for  Sta/te  Engineer 6 

\  1,491 

Nmnber  of  samples  tested  for  cement  used  on  work 1,562 

■  • 

Making  a  total  of 3,053 

Representing  30,530  barrels. 
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Peoportions  Used  in  Mixing,  Csment  1,  Sand  1. 


BRAND. 

Number  of 
lotB. 

Number  of 
barr**l8. 

Seven 
daya. 

Twenty- 
eight  days. 

Bangs  &  Gaynor 

81 
17 

7 
8 

1 

1 

1 

1 

4 

6 

1 

12 

11 

9 

20 

4 

4,686 

2,490 

810 

800 

42 

149 

110 

30 

370 

530 

126 

1,100 

1,100 

1,225 

2,230 

880 

94 

76 

84 

114 

70 

77 

108 

138 

107 

78 

88 

290 

889 

174 

170 

68 

196 

Ramsey's  Howe's  Cave 

Hoffman  Rosendale 

Buffalo  Cement  Co 

164 
162 
204 

Hudson  River  Rosendale 

F.  0.  Norton's  Rosendale 

Akron,  Ohio,  Rosendale 

Dunlon's  Hvdraulio 

164 
195 
224 
234 

Newman's  Akron    

218 

Star  Brand  Akron 

188 

Bridge  Brand  Portland 

Savior's  Portland    

177 
383 

Wavland  Portland 

479 

Tolteo  American  Portland 

SmDire  Portland  , •  •  • . . 

280 
262 

Brown's    

114 

Total 

179 

16,627 

State  Topographic  Survey. 

Since  1893  the  State  of  New  York  has  been  engaged  in  co-op- 
erating with  the  United  States  Geological  Survey  in  the  maMng 
of  a  toiK)graphic  map  of  its  territory.  This  work  was  inaugu- 
rated in  pursuance  of  chapter  287  of  the  Laws  of  1893,  which, 
authorized  the  State  Engineer  and  Surveyor  to  co-oi)erate  with, 
the  I>irector  of  the  United  States  Gkological  Survey  in  making  a 
toix>graphic  survey  and  map  of  the  State.  This  act  appropriaited 
the  sum  of  ?24,000  for  the  co-operative  survey,  and  made  a  fur- 
ther appropriation  of  }6,000  for  locating  and  marking  upon  the 
gi'ound  in  advance  of  the  topographic  survey  the  lines  between 
the  several  towns  and  counties  in  the  State.  In  accordance  with 
the  aljove  law,  my  predecessor,  Mr.  Martin  Schenck,  signed  in 
April,  1893,  the  following  agreement  with  Major  J.  W.  Powell, 
Director  of  the  United  State  Geological  Survey. 
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Agreement  Between  the  State  Engineer  of  New  York  and  the 
Director  of  the  United  States  Geological  Survey  for  the  Con- 
struction of  a  Xerographic  Map  of  the  State  of  New  York. 

(1)  The  preparation  of  the  map  shall  be  placed  under  the 
snpervisian  of  the  diirector  of  the  United  States  G^edogical  Buj> 
T€7^  who  shall  determine  the  methods  of  survey  and  map  oon- 
stniot^n. 

(2)  The  order  in  which,  in  {xxint  of  priority,  different  parts 
of  t3ie  State  shall  be  aurrreyed  shall  be  agreed  upon  in  detail 
by  the  State  Engineer  and  the  Direcftoor  of  the  United  States 
Geological  Survey. 

(3)  The  wvrk  shall  be  based  ujKWi  the  triangulation  of  the 
Uio'ted  States  Coast  and  Geodetic  Survey,  the  United  States 
Lake  Survey  and  the  New  York  State  Survey,  and  wherever  the 
triangulation  is  defloient  it  shall  be  supplemented  by  the  United 
States  Geological  Survey. 

(4)  The  survey  shall  be  executed  in  a  manner  sufficiently 
elaborate  to  prepare  a  map  upoiu  a  scale  of  1.62600  exhibitinig 
tbe  hydrography,  hypsography  and  puiblic  cultpi^,  and  including 
all  town  and  county  boundary  lines  as  established  and  marked 
by  the  State  Engineer  at  the  time  of  its  completion  in  form 
flonilar  to  the  siUeetB  already  completed  in  this  State.  The 
prelimlinary  field  maps  shall  be  on  such  a  scale  as  the  Director 
of  the  United  States  Geological  Survey  may  select  to  secure 
aocuracy  in  the  coustruotion  of  the  final  map. 

(5)  The  hypsography  shall  be  shown  by  contour  lines  with 
vertical  intervals  of  20  feet 

(6)  The  heights  of  important  points  shall  be  detem^ned  and 
famished  to  the  State  Engineer. 

(7)  The  outlines  of  wooded  areas  shlall  be  represented  npon 
prooCs  of  the  engraved  map  to  be  furnished  the  State  Engineer. 

(8)  For  convenience  the  Geological  Suirvey  shally  during  the 
progress  of  the  field  work,  pay  the  salaries  of  the  persons 
employed  therelin,  while  the  traveling,  subsistence,  and  field 
expenses  shall  be  paid  for  the  same  time  by  the  State.  £V>r 
office  work  on  map  the  salaries  shall  be  divided  between  the 
two  agreeing  parties  in  such  a  way  as  to  equalize  aU  expensesi 
provided  that  the  total  cost  to  the  State  of  New  York  of  the 
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Add  and  office  work  for  ihe  currenft  year  shall  not  be  more 
Uhlan  twentyyfour  ttLousaiid  dollara  (|24,000),  and  proyided  Uiat 
the  United  States  Geologjncal  Survey  shall  expend  an  equal 
aimaQnt. 

(9)  During  the  progress  oi  the  work,  free  accees  to  the  field 
flheets  and  reocxrds  of  the  topographers  and  draughtsmen:  shall 
be  afforded  the  Sljaite  Engiineen  for  examlnatioii  and  criticism; 
and  shoinld  the  said  State  Engineer  of  New  York  deem,  that 
the  work  is  not  being  executed  ^  a  satisfactoiry  manner,  then 
the  eaid  Stajte  Eingineer  may,  on  formal  notice,  terminate  Ihe 
agreemenii 

(10)  The  resulting  map  shall  fully  recognize  the  cooperation 
of  the  Staite  of  New  York. 

(11)  When  the  work  is  completed,  the  State  Emgineer  shall 
bet  fuitnished  by  the  United  States  Geologloal  Survey  with  photo- 
graplhic  copies  of  manuscript  sheets;  and  Miien:  the  engraving 
is  completed!  and  at  all  times  thereafter  when  diesired,  the  said 
State  Engineer  shall  be  furnished  by  the  said  survey  with 
copper  plates  of  the  sheets  of  the  map  for  niae  in  transferring 
for  printing  editions  of  said  maps. 

(Slgnedi)  J.  W.  POWEIiL. 

MABTDT  SOHENOK. 

The  work  of  marking  town  and  county  boundary  lines  was 
completed  in  the  fall  of  1893,  amd  the  sxum  of  |6,000  appropriated 
therefor  was  entirely  expended  in  the  prosecution  of  that  work, 
amd  the  final  report  of  progress  under  this  appropriatioai  was 
submitted  to  you  in  the  amuial  report  of  the  State  Engineer, 
dated  September  15,  1893.  I  shall,  therefore,  report  here  ooily 
upon  the  work  of  topographic  map  making  pnosecuted  under  the 
above  agreement 

I  append  hereto  the  report  of  Hon.  0.  D.  Walcott,  director  of 
the  United  States  Geological  Survey,  giving  descripition  amd  oost 
of  the  work  done  durinjg  the  past  year  on  the  topographic  survey, 
also  accampanying  papers  oontaining  lists  of  spirit  level  eleva- 
tlons  and  primary  triamgulation  piositions  established  in  the 
prosecution  of  this  work.  I  also  wish  to  call  your  aittentioin  w 
the  oomstructive  and  oonclse  statemient  appended  faerelio  and  mb- 
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mitted  by  Mir.  H.  M.  Wilscm,  geograplier  iim  ohfiirge  of  tib«  field 
work  of  the  toipograpiMo  sorvey,  a  descriptSoiD.  of  th.e  ptoirpoBeB  sm 
uses  of  the  f  opogmpihio  mjap  of  tiie  ehaiaoter  hetjxg  made  by  txna 
survey.  I  desire  to  oall  youir  especial  attentiom  to  this  report 
with  its  accomiyaDiyiiig  niiaps  and  papers^  aiod  to  ask  of  you  such 
careful  c<xisideration  of  this  subject  as^  in  my  opiniKXii,  its 
importauoe  deomiids.  I  eanuestly  hope  tha;t  you  will  reoognize 
the  wisdoan  and  eooQuoany  of  ecmtfoiulng  the  i)olioy  of  State  and 
ika/tional  co-aperation  in  this  work  aboroit  on  the  liaeB  laid  down)  in 
the  statute  of  1893,  and  carried  into  effect  through  the  above 
agreemient,  and  to  that  end  I  heartily  urge  that  you  adopt  the 
neoessaiy  legislation  requisite  to  secure  this  result 

This  policy  received  the  hearty  indorsemient  of  the  last  three 
State  Engineers,  but  before  committing  myself  to  its  indorsemient 
I  gave  the  matter  most  careful  and  serious  study,  only  to  arrive 
at  the  concluision  that  this  is  the  most  speedy  and  economioal 
way  of  procuring  for  the  people  of  the  State  as  ajccuiraite  and  coul- 
plete  a  map  of  itB  territoiry  bjs  itB  w^th  and  the  tmportanoe  of 
its  engineering  undertakings  demaoid.  Numerous  arguments 
have  been  urged  ux>oni  me  that  instead  of  advooaiting  a  work: 
estimated  to  cost  but  f  10  per  squaie  mile,  it  would  be  better  to 
make  a  survey  with  greater  degree  of  scientific  and  matihe- 
matloal  accuracy  and  of  such  chairacter  that  its  results  sihould  be 
penmanently  recorded  upon  the  ground.  Upon  exaaninationj  of 
the  mietbods  in  vogue  in  this  survey  and  the  resulting  maps  I 
concluded  that  the  accuracy  of  the  field  work  was  all  that  could 
be  desired  for  the  production  of  maps  upon  the  scale  of  one  mile 
to  one  inch,  and  that  this  scale  is  the  best  for  the  use  of  the 
general  public.  The  method  emipiloyed  by  the  United  States 
Qeoloigical  Survey  has  stood  the  test  of  10  years  of  time  and  has 
been  used  in  the  survey  of  hundreds  of  thousands  of  square  mileSi. 
and  I  can  not  see  how  any  other  method  could  be  deviised  which 
would  not  be  largely  experimental  and  might  not  increase  the 
cost  of  the  work  from  f  10  per  square  mile  to  between  |30  and 
fSO  per  square  mile. 

Thle  maps  as  now  published  are  printed  on  sheets  approxi- 
mately  13  by  17  inKshes  and  contain  each  from  215  to  225  square 
miles  according  to  latitude.    Ab  the  area  of  the  State  is    50.000 
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square  miles,  ttie  publicatSan  of  the  atlas  of  its  area  will  require 
between  250  and  260  oepcunajte  flheeta^  making  allowance  for 
border  siheetB  oontainiing  oiily  portions  of  the  State. 

As  sihown  by  the  aiceoioipafliyiiig  reports  of  the  dit^ector  of  the 
United  States  Geological  Survey,  there  remahued  unexpended  at 
the  beginning  of  my  admisiistratioin,  about  f  4,000  of  the  f  24,000 
appiropiriated  for  the  making  of  tiie  topographic  map.  Of  this 
sum  f2,300  were  ei^peuded  in  paying  the  salaries  of  draftsmen 
engaged  on  office  work,  so  that  at  the  inauguration  of  the  field 
season  of  1894  there  remiained  unexpeinded  scarcely  |1,700. 
There  have  been  mapi>ed  during  this  season  600  squaire  miles  at 
a  cost  of  |8,475,  which  is  a/t  the  rate  of  15.79  per  square  mile. 
The  cost  of  plotting  this  work  during  the  ensuing  winter  will 
be  about  }1,975,  which  will  bring  the  total  cost  of  surveying  and 
drawing  the  maps  for  600  square  miles  up  to  f 5,450,  which  is  at 
the  rate  of  f  9.09  per  squaire  mile.  The  oos^t  of  this  to  the  State, 
which  paid  }1,700  of  the  above  sum,  will  be  at  the  rate  of  12.83 
per  square  mile. 

The  total  appropriation  of  |24,000  made  by  the  Legislature  of 
1893,  has  now  been  expended,  while  the  United  States  Geological 
Survey  will  in  the  same  time  and  in  the  co-operative  prosecu- 
tion of  the  same  work  have  made  an  expenditure  of  |34,142.  It 
will  thus  been  seen  that  the  latter  organizationj  has  more  than 
fulfilled  its  agreement  to  exi)end  aa  amount  equal  to  that 
appropriated  by  the  State.  Prior  to  the  season  of  1893,  thece 
were  mapped  by  the  United  States  Greolt^cal  Survey  4,159 
square  miles,  and  during  the  past  two  seasons  of  co-operation 
there  were  mapped  f  5,850  square  miles,  maiking  a  total  of  10,009 
square  miles,  or  one-fifth  of  its  area,  mapped  to  date  within  the 
borders  of  the  State,  and  leaving  about  40,000  square  miles  of 
its  area,  or  four-fifths^  jet  unmapped.  The  director  of  the 
United  States  Geological  Survey  claimed  in  the  beginning  that 
the  cost  of  this  work  would  average  ?10  per  square  mile,  and  that 
if  appropriations  were  continued  by  the  State  at  the  rate  of 
|25,000  x>^r  annum,  10  years  would  see  the  completion  of  this 
great  work.  It  must  be  a  source  of  gratification  to  him  as  it  is 
of  surprise  to  me  to  note  the  degree  of  system  to  which  the  work 
of  his  organi^tiofn  has  been  reduced  to  enable  him  to  estimate 
so  aoGurately.  '. 
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The  rate  of  mapping,  as  showm  in  ttie  season:  of  1893,  was  a 
little  over  5,000  square  miles  on  ami  expenditure  of  approximately 
150,000  by  tlie  co-operathig  parties.  Dttring  IJhie  years  1893-1894, 
work  was  proseeated  in  varilons  sections  of  the  State;  in  the 
most  popnlons  dties,  the  most  difScult  and  inacoessl'ble  portions 
of  the  Adirondaok  wilderness,  and  the  open  pTains  country  about 
Buffalo.  In  tMs  time,  5,850  square  miles  were  nmpped  at  a  total 
cost  of  $68,150,  or  at  the  rate  of  nearly  $10  per  square  mile.  11^ 
tberefone,  appears  beyond  doubt  that  on  the  basis  of  an  aiunual 
appropriati<»i  of  |25,000  by  the  State  the  entire  work  can  be 
completed  within  eight  years. 

It  is  true  Itiat  without  State  aid  this  woric  will  go  forward, 
but  it  is  also  a  fact  thajt  if  State  aid  is  withdrawn  the  United 
States  Geological  Survey,  will,  as  it  did  during  the  past  season, 
devote  only  that  percentage  of  its  total  apTopriation  to  the  work 
which  this  State  is  entitled  to  out  of  the  appropriation  for  the 
entifl^  United  States.  I  believe  that  under  such  circumstances 
there  is  little  Hkelihiood  of  the  completion  of  the  mapping  of  this 
State  within  the  next  flfty  yeans.  The  suggestion  is  often  made, 
"Is  it  not  i)ossible  for  the  State  itself  to  make  these  maps, 
creating  its  own  organization  for  this  purpose?  "  Beyond  question 
this  is  possible,  but  iili  is  equally  certain  that  it  is  neither  as 
econondo  mx  as  expeditious  or  suie  a  means  of  obtaining  the 
desired  result  It  would  take  several  years  to  create  sudh  an 
organization  as  that  possessed  by  the  national  government.  A 
peculiar  dafiS  of  skill  is  reqnired  of  the  topographers  who  make 
these  maps,  and  such  kind  of  skill  c^un  not  be  'boughit  in  open 
market,  but  must  be  devel<^ped,  a  process  v^di  would  be 
difficult  of  accomplishment  unless  pennanence  of  employmient 
were  assured,  and  such  guarantee  the  State  can  not  make. 
Even  if  the  State  could  meke  these  maps  at  the  same  cost  as  the 
government  does,  namely,  at  f  10  per  square  mile,  that  sum  would 
be  donble  what  the  State  paid  under  the  present  agreement  by 
which  it  furnishes  but  half  the  cost  of  making  the  co-operatire 
survey.  Finally  the  maps  being  made,  the  cost  to  the  State  of 
engraving  and  publishing  them  would  add  nearly  as  much  as 
the  original  cost  of  mapping  them,  and  this  is  done  by  the 
gOYemment  at  no  cost  to  the  State.  It  is  very  evident,  therefore, 
that  the  opportunity  of  cooperating  with  the  goyemment  in  tbe 


14  AififUAL  Ebfobt  of  thb 

oompletion  of  thJa  work  artl  this  tiaue  ia  one  wbidi  sixoald  not  be 
negleotecL 

A»  befotre  stated,  chjEupter  287  of  thie  Laws  of  1893,  appro- 
prialtes  f 6,000  for  anotlier  branch,  of  this  work,  thiat  of  locating 
and  marktog  coonity  aind!  town  'bomndlaiy  lines.  The  la-ck  of 
IKMaitiye  infonnatiom  relative  to  these  l)oninjdar7  lines  is  Burpris- 
ing  Bind  leads  to  tedioofl  and  expensiye  litigation,  inyolying  tiie 
ownership  of  private  lands  and  the  rights  of  oorporatioms  and 
nmnidpalittiea  Many  of  the  ooumitiefl  ajnid  towiDis  im  this  Btartre 
are  aibsoliitely  ignorant  of  their  hoandaiy  lines,  and  less  Hhau 
8  x>er  cent,  of  the  town  lines  are  marked  by  permanent  monu- 
ments. The  locfiAion  of  moet  of  these  lines  can  only  be  deter- 
mined by  the  testimony  of  the  surveyors  or  citizens,  now  most 
of  them  old  in  years,  and  by  such,  temiporaiy  miarks  as  stakes 
and  blazed  trees.  Thiis  testimoniy  is  rapidly  disappearing  as 
the  older  inhabitants  die  and  the  trees  decay,  and  with  each 
year  Hie  work  of  recovering  these  lines  becomes  more  dilfficult 
and  expensive.  If  tMs  work  is  to  be  prosecuted  at  all,  it  would 
seem  wise  to  have  it  done  contemporaneously  with  the  topo- 
graphio  survey,  ajs  the  topographers,  in'  the  couirse  of  the  miaking 
of  their  nuape,  discover  moist  of  the  existing  lines.  By  this 
means  the  State  will  benefit  by  the  work  done  by  the  topo- 
graphers, while  the  laitter  will  be  able  to  properly  place  these 
lines  on  their  maps  as  the  Btaite  localtes  the  more  obscure  ones. 

The  sum  which  was  appropriated  under  the  provisionB  of  the 
Law  of  1893  was  scarcely  sufiicienit  to  determine  and  locate  the 
lines  ov^r  the  areas  being  mapped  by  the  topographic  parties. 
A  miuch  larger  sum  will  be  required  in  order  Ihart  the  lines 
may  be  properly  fixed  and  perntanentiy  marked.  To  this  end 
further  laws  sOxould  be  enacted  conferring  upon  the  State  Engl- 
neeir  and  Surveyor  authority  to  settle  boundary  disputes  arising 
between  town  ofiicers.  I  respectfully  oaJl  your  attenUon  to  the 
law  proposed  and  recommended  by  my  predecessor  in  his  last 
annual  report,  dated  September  30,  1893,  pages  59  and  60. 

I  earnestly  recommend  that  appropriations  for  continuing  the 
cooperative  topograpihic  survey  be  made  both  in  the  supply  and 
general  appropiriation  bUls  for  1895.  It  is  desirable  that  this 
work  be  pushed  to  a  speedy  completion  while  the  Gfeological  Sur- 
vey is  still  able  to  cooperaite  with  the  State  and  before  its 
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cneif^es  and  fundB  are  direcrted  into  other  obBiimelB  by  tbielr 
a^greeing  to  co-opeiiaite  wMl  ottier  Btevtes.  The  general  goivem- 
menft  appropriates  Yymt  a  Mmited  erum  for  this  work,  and  if 
mmoh  ifi  devoted  to  co^O|pe(ratiYe  work  &b  otiheii  States,  we  may 
lose  the  opportimity  of  otnrselyes  co-operating  wdfth  them.  Suioh' 
field  work  must  be  proeecnrted  during  tSie  eummer  momths,  and, 
in  order  tbiat  thia  work  mfly  be  oontiiLaed  dxming  the  field 
seasoii  of  1895,  the  aippix)|pri<at|on.  for  this  praipose  shoald  be 
made  immeditately  available,  and  to  that  end  should  be-  oou- 
tained  in  the  supply  ball.  In  order  that  thdis  appropriaition 
need  not  again  be  introduced  in  the  supply  bill,  but  may  b^ 
oontiniued  hereafter  in  the  regular  appinopriation  bill,  it  should 
enter  that  bill  for  this  year,  when  it  will  become  aTaalable  at 
the  end  of  the  field  season  of  1896.  In  this  way  only  can  we 
provide  againist  a  lapse  of  this  important  work  and  assure  its 
bontlnuanoe  to  oomplel^on. 

Primary  Triangulation  in  New  York. 

Method  of  work. 

A  comparatively  small  amount  of  triangulation  by  the  United 
States  Gredogical  Survey  has  as  yet  been  necessary  in  a;ddition 
to  that  of  other  organisations.  The  State  is  about  half  covered 
by  triangulation,  including  the  work  of  the  United  States  Lake 
Sun'^ey,  along  the  Q-ieat  Lakes  and  St  Lawrence  riyer;  that  of 
the  Linlted  States  Goast  and  Gteodetio  Survey  along  the  Hudson 
river,  Lake  Champlam,  and  the  Mohawk  Valley;  and  that  of  the 
New  York  State  Survey  in  the  central  and  southern  portionfl  of 
the  State.  The  work  in  certain  areas  was  supplemented  by  the 
United  States  Geological  Survey  during  1892  and  1893.  In  June, 
1892,  a  small  belt  was  esftended  northeastward  through  Wash- 
ington county,  starting  from  stations  Greenwich,  Rafinesque,  of 
the  I7nited  States  Coast  and  Geodetic  Survey.  ]^ine  stations^ 
controlling  four  atlas  sheets,  were  occupied-  Stations  were 
located  on  bar^  hills,  though  they  were  not  always  the  highest 
in  the  locality,  to  avoid  erection  of  expensive  scaffolds,  or  heavy 
damages  for  destruction  of  timber. 

Later  in  the  season  of  1892  a  ^stem  of  quadrilaterals  was 
started  across  the  Catskill  region  from  Powell-Merino,  stations 
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of  the  United  Stattes  Ooast  and  Gleiodetio  Buirey  in  fhe  Hudmn 
Valley  near  Ononickie.  Seven  stations^  oonltrolling  three  atiafl 
sheets,  were  located.  Old  observatories  were  found  on  many  of 
the  wooded  monntajn  siimmits  and  were  righted  as  signals  and 
occupied  with  the  theodolite. 

liuring  1893  work  was  extended  aonoss  Clinton  oonnty  from 
the  line  Lyon-Dannemoraiy  of  the  United  States  Ooairt  and  Geo- 
detic Surrey.  The  northern  border  of  the  State  is  very  diffioolt 
to  triangulate,  thero  being  no  well-deflned  points  after  leaving 
the  high  locky  peaks  of  the  Adirondack  region,  the  ridges  being 
flaft  aind  heavily  woodiecL  ESIgiUb  ^faaitiioius  wjitihSn  t^^ 
were  located.  l 

The  woirk  in  Oswego  and  Jefferson  counties  was  based  upon 
stations  of  the  United  States  Lake  Survey,  Sandy  Greek-Mann»- 
ville  hemg  used  as  a  base  in  Oswego  county  and  Cooper-GHeasooi 
in  JeiffeiBon  county.  Eighteen  staidikms  were  occupied  in  IMs 
portion  of  the  State,  furnishing  control  for  five  atlas  sheets. 

A  few  staitions  in  addition  to  those  of  the  United  States  Lake 
Survey  were  located  in  Chautauqua  and  Erie  counties.  The  line 
Silver  Creek-Dunkirk  light-house  was  used  as  a  base  from  whix^h 
the  poeitions  of  five  sta)tions  were  deteimined. 

in  October,  1893,  four  stations  were  located  in  Ulster  county^ 
southwest  of  Kingston;  these  were  based  upon  Terry,  Prospect, 
and  Lloyd,  stations  of  the  United  States  Coast  and  G^eodetLo 
Su  n-ey  on  the  banks  of  the  Hudson  near  Bondout. 

All  of  the  work  of  the  United  Stateei  Gteoloigical  Survey  in  New 
York  has  been  done  by  S.  S.  Gannett,  assisted  by  B.  C.  Wash- 
ington, Jr.  A  Fauth  eight-inch  theodolite  has  been  used,  angles 
having  been  read,  in  most  oases,  by  the  method  of  directions.  No 
least  SQuare  figure  adjustment  has  been  made. 

Descriptions  and  Positions  of  Stations. 

Dbbbing. 

Station  located  on  north  end  of  high  ridge,  in  town  of  Ark- 
wright,  Chautauqua  county,  N.  Y.,  about  one-eighth  of  a  mile 
south  of  Sheridan  line,  175  yards  west  of  main  north  and  south 
road.    liouis  Deertng  owner  of  property. 

Permanent  mark:  Copper  bolt  in  boulder,  stamped  U.  S.  Q-.  S., 
450,  N.  Y. 
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TO  STAnON. 

Deff. 

Min. 

8m. 

DV. 

Min. 

See. 

Meten. 

Dunkiik,  L.  B  

196 
ISO 
966 
909 
186 

89 
61 
48 

09 
44 

17.6 
96.9 
48.8 
04.8 
89.8 

806 

810 

^     86 

99 

6 

97 

47 
47 
06 
46 

86.1 
69.1 
06.4 
99.7 
07.9 

4.07868 

R»wWi  ChiiPiflv  t . . , , . 

8.96816 

Pierce 

8.88766 

Dean 

4.16498 

51v«r  Greek 

4.00968 

Shbfliv. 

Two  miles  flKrath  soiutlieast  of  Angola  Depot,  in  town  of  Eraaua^ 
Me  county,  K  Y.,  about  75  yards  north  of  Brant  line  or  road: 
One-fourth  of  a  mile  eaat  of  north  and  south  road.  Station  in 
pasture  on  highest  ground  owned  by  Jaoob  Slieflin. 

Permanent  mark:  Stone  monument  4  feet  long,  copper  bolt 
■tamped  U.  S.  G.  S.,  459,  N.  Y. 

[Latitude,  49**  36'  88'.41.     Longitude,  79**  00'  80'.79.] 
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67 
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63.1 
18.0 
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89 

41 

19 

18.9 
68.0 
88.9 

Loo.  Dl8T. 
Mfitersw 

4.86068 
4.16089 
4.04489 


BlOBMOND. 

5fot  occupied,  situated  in  Erie  county,  N.  Y.  Station  on  lantd 
Owned  by  Nathaniel  Bichmond,  in  North  Collins,  one  and  onie- 
balf  miles  west  of  Langfomd,  juist  north  of  main  east  and  west 
foad;  juflti  north  of  and  75  j^ards  distant  from  house  of  Qharlea 
Qrook,  10  feet  northeast  of  old  well. 

Permanent  mark:  Stone  monument,  copper  bolt,  stamxyed 
^'  8.  G.  S.,  458,  N.  Y. 

[Latitude,  42°  86'  16'.65.     Longitude,  78°  62'  87''.69.] 
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Pierce 

Sheflin 

68 
108 

28 

19 
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07 

46.7 
13,0 

4.46469 
4  04489 
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Dban. 

One  mUe  eea^t  ol  Silver  Oiieek  depot,  Ohautauqua  coamty,  IS. 
Y.,  jufit  0fat8ld<e  of  oorporatioAi  limits,  on  Mghest  gstMind  in 
immediate  yifAnitj.  Stajtiosn  about  150  feet  nortiL  cf  main  eafit 
aiod  west  rotad  on  line  nuoaiiiig  east  and  west,  separating  prop^ 
erty  of  George  Deam  aod  Dr.  Eyarla 

Permaneiit  mark:  Bixme  monument,  coppen  bolt,  stamped 
U.  S.  G.  S.,  460,  »•  Y. 


[Latitude,  48°  82'  88'.6L     Longitude,  79°  09'  15'.62.] 
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Azimuth. 

Loo  Dl8T. 

TO  STATION. 

Deff. 

Min. 

Sec. 

Dog. 

Sec 

Ketera. 

Pierce  

0 

29 

287 

21 
05 
41 

05.2 
29.7 
58.0 

180 

209 

57 

21 
02 
47 

08.0 
04.8 
58.1 

4.07774 

Peering  .................... 

4.15428 

flhftflin     . .  r .  .  .  . , 

4.15089 

SlLYEB  CbBBK. 

TriaDgulation  point  of  the  United  States  I<ake  Survey  in 
Sheridan  township,  Chautauqua  county,  N.  'Y.,  three  miles 
west  of  village  of  Salver  Greek,  three-quarters  of  a  mile 
eaM  of  Sheridan  railroad  station.  A  new  railroad  bias 
cut  through  pHmary  staltion,  destroying  center  mark.  A  new 
station  was  established  abont  75  feet  south  of  railroad  track  in 
open  fleld. 

Permanent  mark:  Stome  monument  marked  U.  S.  Befereaice 
stone,  monument  north  58  cl^gi^^*^  £^d  eight  seoonds^  east  283.9 
feet  ^ 

[Latitude,  42°  81'  18". 84.    Longitude,  79°  18'  27". 28.] 
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Station  om  a  knoll  ini  oultitTiated  fleld,  in  town  of  YilleiDor^ 
Ghiautamqua  coimty,  K.  Y.,  aiboat  50  yairds  0odtti  of  Hanover  ISae^ 
(dose  hy  miam  road  ta  Forestville.  L.  J.  Fierce^  owner.  H  X 
Geer,  liTes  on  place. 

Permament  mlark:  Cat  marble  poet  8  by  8  by  30  indies  flnflhl 
with  gTOoncL    Copper  bolt  stamjped  tJ.  S.  Q.  S.,  457,  N  Y. 

[Latitude,  42°  26'  06". 00.    Longitude,  79°  09'  18". 82.] 


A 

L 

Bia 

T   ».•      T\.aHH 

TO  STATION. 

LiOO.  DXR. 

Deg. 

Min. 

Beo. 

Deff. 

Min. 

Sec. 

Meters. 

raring. .  - 

86 
149 
288 
211 
180 

47 
07 
16 
89 
21 

06.4. 
28.6 
45.7 
18.2 
08  0 

276 

829 

68 

81 

0 

48 
04 
28 
46 
21 

48.8 
40.7 
02.2 
16.2 
06.2 

8.88766 

Silver  Greek 

4.04848 

Richmond 

4.46468 

Sheflin 

nean »,. 

4.86068 
4.07774 

DUNSIBE,  LiGHTHOUSB. 

Triangulation  potot  of  the  United  Statee  Lake  Survey,  situotJed 
one  and  one-quarter  miles  northwest  of  city  of  Dtmkirk,  CbaiUh 
tauqua  county,  N.  Y.  Instrument  on  imon  platform  about  35 
feet  above  giroumd. 

Permianent  miark:    Center  of  brick  tower. 

[Latitude,  42°  29'  87". 80.     Lon^tude,  79°  21'  16''. 80.] 


A 

Bag 

T    _  IB         Y\a.<^       1 

gaiW      ^HVl  A  flHWWWV 

Loo.  DKT.  I 

TO  STATION. 

Deg. 

Min. 

Beo. 

Deg. 

Min. 

Seo. 

Meter  1.^ 

Silver  Creek 

DeerinflT. 

264 
806 

88 

27 

88.0 
86.1 

74 
126 

88 
82 

49.2 
17.6 

4.045167 
4.07868 

COOPBB. 

Triamgulation  point  of  the  United  States  Lake  Survey.  Station' 
one-quarter  of  a  mile  from  end  of  Peninsula  Point,  Jeffersom 
county,  N.  Y.,  and  nearly  west  of  Sacketts  Harbor  in  cultivated 
field,  I 
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Permaaent  mark:    Hole  drilled  In  stooiie  post!  ome  foot  belong 
Mrface.  i 

Beference  post^  Boaitili  68  degrees^  west  36.0  m^ffceiu 
Bef  erence  post,  north  78  degrees,  east  62.0  meters. 
Reference  post,  nortb  24  degrees,  ea^t  62.5  metera 

[Latitude,  iS"*  57'  48'.9.    Longitude,  76'*  16'  41^6.] 


Baok  AMtMnra. 

Lo«.  Dm. 

TO  STATION. 

Deff. 

mn. 

Beo 

Deg. 

MIn. 

Sao. 

Itatara. 

Ho^Yfe  Tflland 

281 
888 
287 

■ 

57 
51 
84 

89.4 
49.1 
80.8 

102 
158 
107 

08 
58 
58 

11.5 
84.8 
46.9 

4.087718 

Hovey 

8.972121 

Greene 

4.591889 

Glbasok. 

TrJiaiignlait&xn  jraint  of  thie  United  States  Lake  Surrey.  Stiatioii 
four  milefl  northieaBt  of  Stony  Point  lighitihonise,  about  one  and 
linree^eiglits  miles  southiWest  of  the  west  end  odf  Snowduoe  Bay, 
Jefferson  ooonty,  N.  Y. 

Permanent  mark :  Triamgular  !u>le  drilled  in  bed  rock  one  foot 
below  euiface.    A  surfatce  stone  is  planted  dlreotly  orer  it 

[Latitude,  43°  62'  48'.9.     Longitude,  76**  16'  41'.5.] 


• 

Ba( 

T    _    ^         — ■- 

ASUnJTH. 

L0«.  UX8T. 

TO  STATION. 

Deg 

Hla. 

Seo. 

De». 

MIn. 

Seo. 

Utotan. 

Horse  Island 

282 

88 

81.0 

53 

48 

15.0 

4.06O665 

HovuY. 

In  town  of  Henderson,  Jefferson  oounity,  N.  Y.,  oni  flat  bluflf  oa 
west  side  of  Henderson  Bay,  in  oleajred  pasture  wilb  f rilugje  of 
timber  around  edge  of  bluff.  Land  owned  by^  Mr.  Hovey,  w!bk> 
lives  hialf  a  mile  northeast  of  station.  Tbe  mark  ia  a  hole  drilled 
In  solid  rock  one  foot  below  surface.  Surface  mark,  a  boulder 
iKt  over  center  with  a  cross  cut  a  half-inch  deep  on  tliill)0||^ 
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[Latitude,  48°  68'  04'.77.     Longitude,  76°  14'  09'.99.] 


TO  STATION. 


Johnson .... 
Hone  Island 

Cooper 

Greene 

Carl 


Deg. 


266 

228 
158 
276 

274 


MIn. 


04 
21 
68 
10 
08 


Sec. 


84.99 
88.99 
84.19 
40.49 
18.99 


Back  AsiTOTH. 


Deg. 


76 

48 

888 

95 

94 


MIn. 


20 
25 
51 
28 
22 


See. 


67.66 
20.75 
49.10 
11.89 
06.84 


1 


Loe.  Dnr. 


Meters. 


4.612470 
8.989828 
8.972121 
4.581614 
4.668281 


Cabl. 

A  loimd  baire  hill  three-fourtha  of  a  mile  northeaErt:  of  Oroiik 
Corners,  Lefwia  county,  N.  Y.,  owned  by  Thomas  Carl. 

Permanent  mark:  Stone  monument,  copper  bolt  stamped  TJ.  S. 
O.  S.,  499,  N.  Y.    Stones  piled  around  mjpnxmient. 

[Latitude,  43**  61'  SI'.Ql,    Longitude,  76*"  46'  66M0.] 


i 

• 

Bac 

nRy%   eKn  a  im^N^y 

Loo.  DXBT. 

TO  STATION. 

Deg. 

MIn. 

Beo. 

Deg. 

Min. 

See. 

Meters. 

Greene 

79 
165 
109 

94 

54 
07 
85 
22 

50.80 
26.60 
60.80 
06.84 

259 
866 

289 
274 

58 
04 
29 
03 

28.80 
65.00 
46.90 
18.99 

8.426288 

Johnson 

4.061204 

Bovnton 

4.094678 

Hovev 

4.568281 

Gbbbnb. 

A  cleared  ridge  in  town  of  Pinckney,  Lewis  county,  N.  Y.,  in 
lot  30,  Franklin  Greene  owner,  21-2  miles  east-sontheast  of 
Whilesville. 

Permanent  mark:  Stone  monument,  in  which  a  oopper  bolt 
stamped  T7.  S.  G.  S.,  488,  K  Y. 

[Latitude,  43°  61'  22'.63,    Longitude,  76**  48'  63'.76.1 


— ^— — ^^— ^_— ^^^— — — 

i 

• 

Bac 

Loo.  Dbt. 

tmt^^    tf'aiw  A  iMvyvwr 

TO  STATION. 

Deg. 

MIn.  i 

See. 

Deg, 

MIn. 

Sec. 

Meters. 

Cooper 

107 

168 

259 

95 

58 
29 
58 

28 

46.90 
45.60 
28.80 
11.89 

287 

848 

79 

275 

84 

28 
54 
10 

80.80 
86.60 
60.80 
40.49 

4.691889 

.Tnluifiofi  1 , 

4.046701 

cw 

8.426888 

Hovey 

4.581614 
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BOYNTOH. 


station  on  cleared  ridge,  flye  miles  aoioltlL  of  Watertoiwn,  Jeffer 
son  county,  K  Y.,  owned  by  Lester  Boynton.  Highest  land 
within  six  or  eight  miles. 

Permanent  mark: .  Btome  monument  four  feet  long;  In  whioii 
is  a  copper  boK  stamped  U.  S.  O.  S.,  460,  K.  Y. 


[Latitude,  48**  68'  62'.46.     Longitude,  76**  66'  4l'.02  ] 


Bac 

m^x,    o—i  A  mv^wr 

AaamTH. 

Loo  DitT. 

TO  STATION. 

Deff. 

Min. 

Seo. 

Deff. 

Min. 

86C. 

Mel«ra. 

C>LrI 

280 
160 
106 
227 

20 
84 
06 
20 

46.0 
41.1 
16.8 
42.6 

100 

840 

286 

47 

86 
82 
66 
88 

60.8 
06.0 
12.8 
16.1 

4.004678 

BackmiDBtpr 

4.177685 

Horse  Island 

Johnson 

4.268981 
8.068754 

LOOMIS. 

Triangulatum  point  of  the  United  States  Ooast  and  Geodetic 
Surrey  station  Is  situated  near  Ihe  yUlage  of  Palermo^  Osw^ 
oounty,  K.  Y.,  about  fouir-flftha  of  a  mile  aoruth-southwest  from 
"Jennings  Oomer"  or  "Palenno  C5enter,"  on  land  owned  by  Mr, 
J.  W.  K.  Loomjfi. 

Permanent  mark:  An  apoHheoary's  short-nedk  bottle  filled'  with 
ashes  30  inches  below  surface;  a  marble  poBt  30  inoheB  long 
rests  on  the  bottle  with  letters  TJ.  S.  O.  S.  upon  its  top.  Four 
other  poi^  are  set  with  centers,  each  five  feet  north,  south,  east 
and  west  (true)  from  the  statloiL 


[Latitude,  43°  21'  18'.46.     Longitude,  76°  17'  10'.87.] 


i 

• 

v«  ,    - 

A 

Loo.  DiBT* 

TO  STATION. 

Deg, 

Hln. 

Seo. 

Des. 

Min. 

Seo. 

Meten. 

Florence 

266 

814 

44 
68 

68.68 
10.84 

86 
186 

10 
16 

41.67 
27.12 

4.7064896 

Fenner : .  ... 

4.706O649 
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JOHRSOH. 

A  bare  summit  03i  edge  of  table-land,  four  miles  soatheaat  of 
Watertown,  Jefferson  county,  N.  Y. 

Permanent  mark:  Oopper  bolt  in  solid  rock,  stamped  XT.  S. 
O.  B.,  451,  N.  Y. 

[Latitude,  43*"  67'  16'.06.     Longitude,  76°  60'  83'.86.1 


BaXJK  AnMDTH. 

Loo.  Dmr. 

TO  STATION. 

I>es. 

MIn. 

Beo. 

I>es. 

mn. 

Sec. 

Meters. 

Carl 

885 

848 

47 

140 

192 

169 

128 

87 

76 

04 
28 
88 
59 
18 
50 
44 
05 
20 

55.00 
86.50 
1610 
02.60 
14.20 
50.70 
54.60 
51.00 
57.66 

155 
168 
227 
820 
12 
849 
808 
266 
266 

07 
29 
29 
51 
21 
49 
88 
58 
04 

25.60 
45.60 
42.60 
50.60 
50.70 
26.80 
44.70 
14.70 
84.99 

4.061204 

Greene 

BoTnton 

4.046701 
8.968754 

Seeber 

4.841508 

Miller    

4.510670 

PhmeJiA    .  T ..........  t ,   ,  T 

4.185862 

Bnckminirter, ........... 

4.154169 

4.886219 

Hovev 

4.512470 

HoBSB  Island. 

Lighthouse  on  Hotrse  Island,  Sacketts  Harbor,  Jefferson  ooonty, 
X.  Y.,  one-half  mile  from  village.  Inatrument  on  iron  platform 
about  SO  feet  above  ground,  outside  of  lenses. 

Permanent  mark:    Cen>ter  of  brick  tower. 

[Latitude,  43°  66'  84'. 70.     Longitude,  76**  08'  48'.0<).] 


m.             •  T      — r  ■-.  ,i.T ■■ 

Bag 

w  ^  ^      ^    ■ 

Loo.  DiBT* 

TO  STATION. 

De». 

Min. 

See. 

Deff. 

MIn. 

Beo. 

Meters. 

Jobiunn 

266 
285 

48 
288 
102 

62 

58 
56 
25 
26 
08 
48 

14.7 
12.8 
22.8 
50.1 
11.5 
15.0 

87 
106 
228 

58 
281 
282 

05 
05 
21 
88 
57 
88 

51.0 
15.8 
86.0 
17.1 
89.4 
81.0 

4.886219 

Boynton   < . . 

Ho^er ...  r  r ............  T  T 

4.258931 
8.989828 

Bodrrniiiflter .............. 

4.188920 

Oleason. 

4.087718 
4.060666 

BUOKMINSTBB. 

Two  miles  nortjh  of  Bitxwnyille,  JeffeHson  county,  N.  Y.,  on 
hil^est  land  witldn  seyeral  miles. 

Permanesiit  mark:  Stone  monimientt  three  feet  long  aet  in  sbiale 
rook  two  feet  eaat  of  stone  fence.  Copper  bolt  in  top  0tamped 
U.  a  G.  a,  446,  K.  Y. 
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[Latitude,  44**  01'  82".44.     Longitude,  75°  69'  26".80.] 


j 

* 

T>  .  « 

TO  STATION. 

IXIMUTH 

Back  asikdth. 

Loe.I>i8T. 

Deg. 

Mln. 

Sep. 

Deg. 

Min. 

8eo. 

Meters. 

Jol^nflon 

808 

840 

53 

167 

88 
82 
88 
46 

44.7 
05.0 
17.1 
24.7 

128 
160 
228 
847 

44 
84 
26 
45 

54.6 
41.1 
50.1 
22.9 

4.154169 

Boynton 

Horse  Island 

4.177686 
4.188920 

Seeber 

8.970462 

Pamelia. 

StatLon  in  fleld  nortii  of  roiad  leajdizig  west  jtoom  Pamelia  fV>ur 
Oomeifi,  Jeflerson  coumtj,  N.  T.,  about  one-thjird  of  a  mile  tsoBi 
iQie  Comers  om  land  belangtug  t0  David  OouiDitiTimaii. 

Permanent  mai^:  Oopiper  bolt  in  bowlder  stamped  XT.  S.  Ot.  S., 
453,  N.  T.  ; 

Station  to  hickory  tree  (blazed)  noirttliieast,  55.8  feet 
Station  to  hickor;^  tree  (blazed)  eciAt,  27.8  feet. 
Station  to  arrowliead  in  bowlder  norUuweot,  12.0  feet 
Station  to  arrowliead  m  boiwlder  west,  8.0  feet 

[Latitude,  44°  05'  24". 76.     Longitude,  76°  62'  84".78.] 


TO  STATION. 


Miller.. 
Johiison 
Seeber.. 


AnMITTH. 

Bac 

1 

IK  Azucuth. 

Deg. 

Mfn. 

Seo. 

Deg. 

Mln. 

Seo. 

210 
849 
100 

08 
49 
02 

54.8 
26.8 
80.5 

30 
169 
279 

• 

08 
50 
56 

56.2 
50.7 
42.5 

Log.  Djvt. 

Meters. 

4.282475 
4.185862 
4.052824 


Sbebeb. 

In  Claiyton  townfihip,  two  and  one-hialf  miles  west  of  Stone 
Mills,  three  miles  north  of  Perch  Kiver,  Jefferson  county,  N.  T^ 
400  yards  nodli  of  house  of  Walter  Seeber,  just  inside  of  fenoe 
on  east  side  of  road  and  on  edge  of  grain  field. 

Permanent  mark:  Stone  monument,  copper  bolt  in  top  stamped 
U.  S.  G.  S.,  454,  N.  Y.  Distance  to  small  tree  near  rail  fence 
to  northward,  264  feet 
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[Latitude,  44^  06'  28".26.     Longitude,  76°  00'  64".81.1 


TO  SrATION. 

AUMUTH. 

Back  Azimuth. 

Loa.  DiST. 

Deg. 

Sdin. 

8ec. 

Deg. 

Min. 

Sec. 

Meters. 

Paiuella 

279 
320 
347 

56 
51 
45 

42.5 
50.6 
22.9 

100 
140 
167 

02 
59 

80.5 
02.6 

4.052824 

Johnson 

4.841508 

Buckminster 

46     24.7 

8.970462 

MiLLBR. 

Three  miles  northeast  of  Theresa  village,  Jeflferson  county,  N. 
T.,  on  higest  land  within  many  miles. 

Peitufinent  mark:  Chopper  bdt  in  bowlder,  stamped  U.  S.  G.  S., 
452,  N.  Y. 

[Latitude,  47**  14'  21'.87.     Longitude,  75°  46'  22M3.] 


TOSTAnON. 

AZIXITH. 

Back  Abimoth. 

Loo.  Difft. 

Deg 

MIn. 

Sec. 

Deg 

Mln. 

Sec. 

MeterB. 

Johnson 

12 
80 

21 
08 

50.7 
56.2 

192 
210 

18 
03 

14.2 
54.8 

4.510670 

T^am^lia  ...........  r ....  t  . 

4.282474 

COLWBLL. 

In  Ellisburg,  Jefferson  coomtj',  N.  Y.,  four  miles  southwest  of 
Ellisburg  village,  three-ftmrths  mile  east  of  Lake  Ontario,  on  land 
owned  by  Hamilton  Colwell,  Jr.,  150  yards  west  of  his  resideiijce. 

Permanent  mark:  Out  marbie  poet  8  by  8  by  30  inches, 
flet  flush  with  surface.    Oopper  bolt,  stamped  U.  S.  G.  S.,  437, 

K  Y. 

[Latitude,  43°  41'  40'.56.     Longitude,  76°  11'  10\78.] 


TO  8TATI0!f. 

Azimuth. 

Back  Az'UUTb. 

• 

Loo.  Dl8T. 

Deg. 

Mia. 

Sec. 

(>eg. 

Mln 

Sec 

Meters. 

Lowny T 

269 

304 

18 

808 

08 
57 
18 
20 

15.4 

38.7 
0U.8 
09.4 

89 
125 
198 
128 

16 

01 
10 

28 

01.5 
07.4 
4B.5 
87.7 

4.179866 

Sandy  Creek 

g^ke 

8.917406 
4.279946 

Thomas 

4.8286^2 

9 
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Mannbyille. 

Triangular  point  of  th.e  United  Stotes  Lake  Bunrey,  situated  in 
Mannsville,  Jefferson  county,  K.  Y.,  oee-lialf  mile  northeast  of  the 
village  of  Mannsville;  in  lot  177,  Ellisburg  township,  on  highest 
ground  in  the  vicini^. 

Permanent  mark:  Marble  post  one  and  one-half  feet  below  sur- 
face. Eeference  posts  —  one  north  67  degrees  48  mlinntes  east, 
ddstant  91.79  meters;  one  soutih  54  degrees  30  minutes  east,  dis- 
tant 107.84  meters;  one  south  34  degrees  6  minutes  west,  distant 
393.1  meters. 


[Latitude,  48"^  1 

2'  64'. 

41.     Longitude,  76°  08' 

14'.61 

.] 

T0  3TA.TI0N'. 

Aziiccra 

Back  Azimuth. 

Loo.  DiST. 

Deg. 

Min. 

Sec. 

Deg 

Hin. 

Sfc. 

Meters. 

Sandy  Creek 

Oswego 

South  Base 

North  Base 

Stonv  Point 

29 

51 
52 
71 

127 
77 

294 

01 
05 
25 
10 
29 
58 
55 

28.86 

81.07 
20.85 
47.78 
68.81 
48.70 
22.i0 

208 
280 
282 
251 
807 
257 
114 

59 
46 
19 
04 
20 
58 
57 

28.84 
29.63 
28.89 
48.86 
08.21 
19.70 
8tf.50 

8.904569 
4.679876 
4.164962 
4.096264 

4.880805 

Colwell 

4.037582 

Lowrey 

8.690725 

LOWBEY. 

In  Oswego  county,  N.  Y.,  one-half  mile  souith  of  Jefferson 
oourty  line,  4  mtiles  from  Mannsville,  six  miles  from  Sandy 
Creek,  in  field  of  James  E.  Lowrey,  one-third  of  a  mile  south 
of  his  h^uee. 

Permanent  mark:  Dressed  atone  with  copper  bolt  in  center  of 
top,  stamped  U.  S.  G.  S.,  439,  K.  Y. 

[Latitude,  43%  41'  47^37.     Longitude,  75°  59'  55'.94.] 


TO  STATIOJI. 


MannsTiUe.  . 

Colwell 

Sandy  Creek 
Dyke 


■4 

AZIUDTH 

• 

Back  Aiimuth. 

Deg. 

Min. 

Sec. 

Deg. 

Mia. 

8e3. 

114 

57 

89.5 

294 

55 

22.2 

89 

16 

01.5 

269 

08 

15.4 

59 

20 

57.2 

289 

16 

40.0 

46 

10 

l'2.4 

226 

00 

03.6 

1 

Log  Dnr. 
Meters. 

"3^690725 
4.179366 
8.986888 
4.482104 
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Sandv  Creek. 

Triangulation  paint  of  the  United  States  Lake  Survey.    Sta-  ^ 
tfoo  in  Sandy  Greek  townrtiip,  Oswego  county,  N.  Y.,  one  mile 
nortliwest  of  village  of  Sandy  Creek.    Land  owned  by  Jacob 
Hadley,  who  lives  300  feet  east  of  station* 

Permanent  mark:  Dressed  stone  one  foort  below  Biirfiace. 

[Latitude,  43°  39'  06'.93.     Longitude,  76°  06'  08'.40.] 


TO  STATION. 


Lowrey . . . 
ColweU . . . 
MannsriUe, 


4 

AZIMUTH 

• 

Back  azimuth.       i 

1 

Deg. 

Mia. 

Sec. 

D'g. 

MlQ. 

Sec. 

289 
125 
208 

16 
01 
59 

40.00 
07.40 
28.84 

59 

804 

29 

2t) 
67 
01 

57.20 
38.70 
28.86 

Metera. 


8.986888 
8.  Vf  17406 
8.904569 


Thomas. 

Station  on  cleared  bill  tbree-fou^rths  of  a  mile  ea^t  of  Orwell 
village,  Oswego  county,  X.  Y.,  300  yardis  south,  of  main  east  and 
west  noad,  in  a  cnltivated  field  belonging  to  George  Tliomas, 
hotelkeeper  at  Orwell. 

Permanent  mark:  Dressed  stone  set  eight  inches  below  surface, 
copper  bolt  in  top  stamped  U.  S.  G.  S-,  438,  K  Y.  "Wliite  ash 
tree  north  13  de^pneefl  34  minutes  west  117.3  feet;  diessed  stone 
north  83  degrees  48  minutes  east  241.8  feet 

[Latitude,  43°  34'  36^42.     Longitude,  75°  58'  64^09.] 


TO  STATION. 

AUHITTH. 

Back  Azimuth. 

Loo.  DiST. 

Deg.   1    Min.    '    Sec. 

1             ] 

Deg. 

Mfn.   j    Sec. 

1 

Meters. 

Dyke 

75  1      26  1  88.1 
128         28     87.7 

1 

255  i       15  ,  56.9 

4.884257 

ColweU 

808 

20  1  09.4 

4.823686 

Dyke. 

In  town  of  Mexico,  Oswego  county,  N.  Y.,  four  miles  from 
th.e  village,  in  a  cleared  field  on  shores  of  Mexico  bay,  100  yards 
from  water's  edge,  and  aboixt  100  yards  from  Richmond  town 
line.    Denny  Dyke,  owner  of  land. 

Permanent  mark:  Stone  set  two  feet  in  gpaund;  projects  sis 
tncbeB;  copper  bolt  in  stone  stamped  U.  S.  G.  S.,  436,  N.  Y. 
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[Latitude,  43°  31'  39"  .54.     Longitude,  76°  14'  24'  .76.] 


TO  STATION. 


Ck>lwell 
Lowrey 
Thomas  < 


AZIMUTB 

• 

Back  Azimuth. 

Deg. 

Min. 

See. 

Deg. 

Min. 

Sec. 

198 
226 
225 

10 
00 
15 

46.5 
03.6 
56.9 

18 
46 

75 

18 
10 
26 

00.8 

02.4 
88.1 

Loo.  Dmt. 

Meters. 

4.279942 
4.132104 
4.884257 


MoORff. 

Seven  miles  northiwest  of  Ellenburgh  Depot,  Oimton  county,  N. 
Y.,  one  mile  east  of  Ofinton  Mills,  in  field  of  James  Moore,  one- 
fourtiti  of  a  mile  north,  of  his  honse.    Summit  of  flat  Mil. 

Pennanent  mark:  A  copper  bolt,  four  indies  long  and  one 
inch  in  diameter,  sunk  in  solid  rock;  top  of  bolt  stamped  U.  S. 
a  S.,  431,  N.  Y. 

[Latitude,  44°  67'  53'  .71.     Longitude,  73°  51'  36'  .62.] 


Azimuth 

Back  AztxuTH. 

Loo.  DisT 

TO  STAnON. 

Deg. 

Min. 

Sec. 

l>^%^ 

Min. 

Sec. 

Meters. 

Haaeltine 

20 

78 

86 

885 

0 

81 
18 
48 
16 
81 

08.6 

11.1 
00.5 
43.9 
50.1 

200 
258 
216 
152 
180 

27 
15 
88 
22 
81 

59.8 
08.9 
07.9 
49.9 
50.5 

4.212828 

Cherubusco 

West  HiU 

8.762444 
4.182588 

Dannemora 

Lyon 

4.486184 
4.461256 

*^j  "** • 

Cherubusco. 

Station  in  center  of  tower  of  St.  Philominus  Oatholic  Chuirch, 
Cheinibusco,  Clinton  county,  N.  Y.  Tower  is  solid  maaonry. 
Instrument  placed  in  belfry,  about  55  feet  aboTe  ground. 

Permanent  mark:  A  copper  bolt  let  intio  a  timber  of  floor  of 
belfiy,  stamped  U.  S.  G.  S.,  434,  N.  Y. 

[Latitude,  44^  57'  16'  .63.     Longitude,  73°  65'  16'  .03.] 


AZIMUTH. 

Back  Azivuth. 

Loo.  DlBT. 

TO  STATION. 

Den. 

Min. 

Sec. 

Deg. 

Min. 

Sec. 

Meten. 

Haseltine 

0 

17 

258 

348 

10 
14 
15 
56 

18.2 
52.7 
08.9 
82.8 

180 

197 

78 

168 

10 
18 
18 
59 

11.9 
02.6 
11.1 
25.9 

4.149718 

West  HiU 

Moore 

4.062777 
8.762444 

Lyon 

4.451817 
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West  Hill. 

Not  occupied.  In  EUenburgh  townfihip,  tliree  aiid  one-hiaJf 
mllea  we«t  of  EUenbargli  Center,  CHinton  oonmity,  N.  Y.  Statfiion 
on  Mgfcest  part  of  flat  wooded  summit,  on  land  owned  by  Peter 
Kent,  near  a  pile  of  loose  iK>ck  four  feet  high,  15  feet  in  diameter. 

Permanent  mark:  Stone  monument  of  usual  form,  copper  bolt 
in  top,  stamped  U.  S.  G.  S.,  433,  N.  Y. 


[Tjatitude,  44°  61 

I'  IBM 

LI.     Longitude,  79 

1°  58'  1 

ll'.OS. 

] 

§f^K    f1  W  A  VIT^Wf 

AZIMUTM 

Back  aeimxtth. 

Loe.  Di8T. 

TO  STATION. 

Deg 

Min. 

Sec. 

Deg. 

Min. 

Sec. 

Meters. 

Moore 

216 
812 
197 

88 

16 
18 

07.9 
88.6 
02.6 

86 

182 

17 

48 
18 
14 

^.5 
22.4 
52.7 

4.182588 

Haseltine. 

8.660504 

Oierubusco 

4.062777 

Haseltine. 

In  Clinton  county,  N.  Y.,  three  and  one-half  miles  southwest 
(rf  EUenburgiL  Center,  on  land  owned  by  heirs  of  John  W.  Hasel- 
tine, one-half  miile  south,  of  house  of  Adin  Haseltine.  Summit  is 
nmnded  and  clear  of  timber. 

Permanent  mark:  Stone  monument  four  feet  long,  six  inches 
square  at  top;  copper  bolt  in  top,  stamped  U.  S.  G.  S.,  432,  N.  Y. 

[Latitude,  44°  49'  38'.34.     Longitude,  73°  66'  66'.96.] 


to  station. 

AnXTTH 

Back  AziMxrrH. 

Loo.  Dl8T. 

Deg. 

Min 

Sec. 

Deg 

Min. 

Bee. 

Meters. 

Upton 

287 
888 
200 
180 
182 
208 

85 
09 
27 
10 
18 
04 

84.6 
06.9 
59.8 
11.9 
22.4 
58.1 

57 
158 

20 

0 

812 

28 

52 
12 
81 
10 
16 
10 

80.7 
01.6 
08.6 
18.2 
88.6 
50.9 

4.572074 

r*^" 

Lyon. 

4.166817 

itoore 

4.212828 

Cherubusco 

4,149718 

WertHill 

CoYe7    • 

8  660504 
4.872419 

Dannemobi. 

Triangulation  point  of  the  XJ.  S.  C.  &  G.  S.  Station  on  eastern 
smnniit  of  Dannemora  mountain,  Clinton  county,  !N.  Y.,  one  and 
one-half  miles  northeast  of  rill-age  of  Dannemwa.    The  broad 
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BummJt  wafl  cleared  of  timber,  except  to  the  northwest    Theodo- 
lite was  elevated  on  tripod  22  feet  high. 

PennanenU  mark:    An  iron  bolt  in  solid  rock,  one  foot  belotr 
surface  of  gronnd. 

[Latitude,  40°  44'  30^04.     Longitude,  73°  42'  67'.60.] 


TO  STATION. 


MoorA . 
Covey . 
Upton 
Lyon . . 


AXXMUTH 

» 

Back  Abimdth. 

Deg. 

Min. 

Sec. 

Deg. 

Siin 

Seo. 

155 

22 

49.9 

885 

16 

48.9 

168 

51 

88.1 

848 

48 

25.8 

206 

07 

47.9 

26 

15 

88.6 

70 

89 

82.1 

260 

88 

18.3 

Loo.  Disir. 
Meters. 

4.4?>6154 
4.489897 
4.516202 
4.098158 


Upton. 

Two  miles  west  northw^est  oi  Perry  Mills,  Clinton  county,  N. 
Y.,  one-half  mile  north  of  si^hoolhouse,  where  north,  and  south 
road  crosses  international  boundary  line  between  New  York 
and  Canada. 

Permanent  mark:  Iron  boundary  post  projecting  three  and 
ome-half  feet  above  ground. 

[Latitu.K',  Af>°  0  )'  24M0.     Longitude,  73°  31'  67^65.] 


TO  SIATION. 


Lyon 

Covey 

Haseltine . . 
Dannemora 


i 

^ZiMrTH 

Back  Azimuth. 

beg. 

Min.   Sec. 

1 

Deg 

Min. 

Sec. 

88 

02 

38.5 

217 

48 

88.4 

92 

30 

06.6 

272 

19 

06.8 

57 

53 

80.7 

237 

25 

84.6 

26 

15 

88.6 

206 

07 

47.9 

Loo.  Debt. 

Meters. 

4.628909 
4.810466 
4.572074 
4.616202 


CovEY,  Canada. 

Not  occupied.  One  mile  north  of  international  boundary  line 
between  New  York  and  Canada,  two  miles  west  of  Covey  Hill. 
Station  on  southeast  end  of  ridge,  200  feet  lower  than  summit, 
800  yards  south  of  main  east  and  west  road,  in  field  500  feet 
Boutheast  of  house  of  John  Waddell. 

Permanent  mark:  A  pole  in  center  of  a  pile  of  rocks  five  feet 
high  and  30  feet  in  diameter. 
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[Latitude,  46°  00'  61'.89.     Longitude,  78**  47'  30M8.] 


-w  < 


TO  STATION. 


Lyon 

Haseltine . 

Upton 

Dannemora 


AZIMUTH 

Back  Azimuth. 

Deg. 

Xln. 

Sec. 

Deg. 

Mtn. 

Sec. 

9 

28 

27.7 

189 

20 

25.2 

28 

10 

50.9 

208 

04 

58.1 

272 

19 

06.8 

92 

80 

06.6 

848 

48 

25.8 

168 

51 

88.1 

Loo  Di&T. 
Meters. 

4.542668 
4.872419 
4.310466 
4.489897 


Ltott. 

TriariguJation  station  (Mount  Lyon,  2),  of  the  U.  S.  C.  &  G.  S. 
Si4ition  on  northeast  rocky  bluff  of  summit.  The  broad  wooded 
puminit  cuts  off  the  view  to  the  southwest.  The  top  was  reached 
by  trail  from  Lyon  Mountain  station,  Clinton  county,  N.  Y.,  a  di»- 
tanoe  of  thi^ee  and  one-half  or  four  miles. 

Peniianeut  mark:  A  copper  bolt  in  solid  rock,  marked  V.  C, 
Adirondack  Survey,  1876. 

[Latitude,  44'  42'  16'.74.     Longitude,  73"*  51'  48'.74.] 


TO  STATION. 


Haseltine 

Churubusco  . . . . 

Moore 

Dannemora 

Upton 

Covey 


Azimuth. 


Deg. 


158 
168 
180 
250 
217 
180 


Mln. 


12 
59 
81 
88 
48 
29 


Sec. 


01.6 
25.9 
50.5 
18.8 
33.4 
25.2 


Back  Azimuth. 


Deg. 


888 

848 

0 

70 

88 

9 


Hin. 


09 
56 
81 
89 
02 
23 


ooc. 


06.9 
32.3 
59.1 
82.1 
83.5 
27.7 


Loo.  DiST. 


Meters. 


4.166817 
4.451817 
4.461256 
4.098158 
4.628909 
4.642663 


BiBOH. 

In  northwest  comer  of  town  of  Hebron,  Washington  county, 
N.  Y.,  eight  miles  southwest  of  Grajiville,-  one  mile  northwest  of 
North  Hebron.  Station  on  land  owned  by  John  Brown,  living 
on  west  side  of  hill.    Summit  flat,  but  cleared  of  timber. 


[Latitude,  43°  20'  18'. 

94.     Longitude,  78°  20' 

ll'.Ol 

•] 

AZTMUTB. 

Baox  Azimuth. 

Loa.  Dmt. 

TO  STATION. 

Deg. 

Mln. 

Sec. 

Deg. 

3Uii. 

Sec. 

Meters. 

Rupert 

Bascal  •. . . 

287 
82 

06 
87 

54.5 
24.8 

107 
212 

12 
84 

81.1 
36.5 

4.063265 
4.010145 
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11.1  SOAL. 

In  western  part  of  town  of  Hebron,  Washington  county,  N.  Y., 
very  clo«e  to  Argyle  line,  a  cleared  sninmit  of  ridge,  giving  a  good 
view  in  all  directions  except  northwest  Land  oipvned  by  James 
A.  McNeil,  wlio  lives  on  west  side.  Station  10  miles  from  Siilem, 
fonr  miles  northwest  of  We«t  Hebron. 

LUtitude,  43°  16'  39'.49.     Longitude,  7o°  24'  15'.68.] 


Azimuth. 

Back  Asiucth. 

Leo.  Dot. 

TO  STATION. 

Deg. 

Min. 

Sec. 

Dtg 

Min. 

Sec. 

Ueters. 

Rupert 

Jackson 

Birch 

252 
858 
212 

28 
56 
84 

52.8 
28.7 
86.5 

72 

178 
32 

87 
56 
87 

16.9 
40.0 
24.8 

4.280952 
4.307820 
4.010145 

Gbeenwioh. 

Triangnlation  station  of  the  United  States  coast  and  Groodetic 
Snirvey.  Station  four  and  one-half  miles  north  of  village  of 
Greenwich,  Washington  comity,  K.  Y.  Local  name  is  Bald 
Mountain.  Owner  is  Dennis  Sullivan,  who  lives  north  of  triangu- 
lation  i)oint.  Simmiit  wooded  on  east  and  west  sides.  A  com- 
paratively low  hill  and  not  a  good  eta  tion. 

Permanent  mark:    Iron  bolt  in  solid  rock. 


[Latitude,  48**  07'  35'. 

12.     Longitude,  7 

3°  31' 

80^61 

.] 

Azimuth. 

Back  Azimx:th. 

Log.  Dibt. 

TO  STATION. 

Deg. 

Mia. 

Sec. 

Deg. 

Min. 

Sec. 

Meters. 

Adams 

815 

06 

51.1 

185 

14 

05.0 

4.303497 

Tilton 

4.103687 

Jackson 

Rafinpff(iii€^    . . , 

297 

11 

282 

40 
15 
82 

19.6 
46.8 
11.5 

117 

191 

52 

45 
12 
45 

28.1 
03.2 
82.6 

4.061951 
4.581978 

Rupert 

4.531466 

Jackson. 
In  (Central  part  of  tow-n  of  Jackson,  Washington  county,  N.  Y., 
fonr  miles  northwest  of  Cambridge,  from  wliich  place  it  is  best 
reached,  seven  miles  east  of  the  Tillage  of  Greenwich.  Station 
on  highesft  cleared  summit  of  ridge,  on  lan^  owaied  bv  Robert 
Allen,  who  lives  one-fourth  of  a  mile  southeast 
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1 

AZIMUTB. 

Back  Azimuth. 

Log  Di8T. 

TO  8T1.TI0N. 

Deg 

MiD. 

Sec. 

Deg. 

Min 

Sec. 

Meters. 

TUton 

40 
117 
178 
212 

83 

45 
56 
22 

45.9 
28.1 
40.0 
47.2 

220 

297 

858 

82 

29 
40 
56 
80 

54.4 
19.6 
28.7 
59.1 

8.942186 

Oreenwich 

4.061951 

Bascal 

4.807820 

Rupert 

4  480683 

TiLTON. 

Seren  miles  south  of  Greenwich,  Washington  county,  N.  Y., 
one  mile  east  of  Summit  railroad  station.  Mr.  Thomas,  owner, 
liveg  on  north  side.  Leonard  Tingue  lires  on  south  side.  Top  is 
entirely  cleaired  of  timber. 


r^-  [Latitude,  43°  01 

'06". 64.     Longitude,  7S 

1°  28' 

10". 4C 

^.1 

AsmuTH. 

Back  Az  mittb 

Loo.  DisT. 

TO  STATION. 

• 

Deg. 

Mfn. 

See 

Deg. 

Mln. 

Sec. 

Meten. 

AdAinA 

288 
25 

08 
16 

51.0 
47.8 

108 
255 

08 
10 

41.8 
47.6 

8.996289 

Hafinesque 

4.449087 

Greenwich 

4.108687 

Jackflon 

220 

"29 

54.4 

40 

82 

45.9 

8.942186 

Rupert. 

A  bold  summit,  four  miles  north  of  Rui)ert  village,  Rutland 
county,  Vt,  and  three  and  one-half  miles  south  of  Pawlet;  10 
miles  southeast  of  Gpanyille,  via  Pawlet;  road  from  Pawlet  to 
Rupert  passes  just  east  of  station.  Land  owned  by  James 
Jennings,  who  lives  one-third  of  a  mile  south  of  station. 

Signal :    A  small  tree  with  tuft  of  brush  at  top  and  white  flag 

below. 

[Latitude,  48°  18'  28". 33.     Longitude,  73°  12'  00". 46.] 


Azimuth. 

Back  Azimuth. 

Leo.  DX8T. 

TO  STATIOJy. 

Deg. 

Mln. 

Sec. 

Deg. 

HID. 

Sec. . 

Meters 

Jackson 

82 
52 

80 
45 

59.1 
82.8 

212 
282 

22 
82 

47.2 
11.5 

• 

4.480638 

Greenwich 

4.621466 
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Adams. 

In  lown  of  White  Creek,  Washington  county,  N.  T.;  local 
name,  Mount  Tom,  James  Adams,  owner.  Sullivan  Center  lies 
one-half  mile  northeast  of  station,  which  is  in  a  cleared  field 
on  hijihost  part  of  summit.  Some  timber  on  south  end  of  hill. 
BL»st  reached  from  Cambridge. 

[Latitude,  42°  59'  52'.82.     Longitude,  73°  21'  04^00.] 


TO  STATION. 


Rafinesque 
Becker  . . . 
Greenwich 
Tilton  .... 


AZIMUTH 

• 

Back  Azimn-B. 

Deg 

Mln. 

Sec. 

Deg. 

Min. 

Sec. 

48 

08 

18.8 

222 

57 

28.4 

90 

45 

89.5 

270 

88 

25.4 

185 

14 

05.0 

815 

06 

51.1 

108 

08 

41.8 

288 

08 

•51.0 

Loo.  Dl8T. 
Meters. 

4.501584 
4.158979 
4.808497 
8.996289 


Becker. 

In  town  of  Ea&ton,  Washington  county,  N.  Y.,  eight  miles 
south  of  Greenwich,  three  miles  west  of  Summit  station.  Owner, 
James  E.  Becker,  liTing  on  west  side;  summit  cleared  of  timber, 
except  a  fiinge  on  southern  edge. 

[Latitude,  42°  59'  68'.51.     Longitude,  73°  31'  40'.60.] 


AzncDTH. 

Back  azimuth. 

Log.  Dbt. 

TO  STATION. 

Deft. 

Mln. 

Sec. 

Deg. 

Min. 

Sec. 

Metara. 

Adams 

270 

88 

25.4 

90 

45 

89.6 

4.158979 

Rafinesque 

4.888452 

Rafinesque. 

Triangulation  station  of  the  United  States  Coast  and  GeodetSc 
Biirvev',  four  miles  nor'theast  of  Lansingburgh,  Hensselaer  eouttty, 
Kew  York;  local  name.  Bald  Mountain.  Summit  bald.  Jacob 
ITayner  lives  on  south  side.  ( 

reiinanent  mark:    Hole  drilled  in  rock. 
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[Latitude,  43°  4V  21'.  15.     Longitude,  73°  36'  58'.81.] 


AZIMCTB. 

Back  Azimuth. 

Loo.  DiaT. 

TO  STATION. 

Deg. 

>iin. 

Pec. 

Deg. 

Min. 

Sec. 

Meters. 

Greenwich 

191 
205 
222 

12 
10 
57 

03.2 
47.6 
23.4 

11 
25 
48 

15 
16 
08 

46.8 
47.3 
13.8 

4.581978 

TUton    

4.449(187 

Adams 

Becker 

4.501584 
4.888452 

Mount  Mf:rino. 

Primary  triangulation  station  of  tlie  Xew  York  Sta^te  Survey 
and  also  of  the  United  States  Coast  and  Geodetic  Survev.  Situ- 
attd  in  Greenport  town,  Columbia  county,  N.  Y.,  on  a  high  hill 
two  milts  southwest  of  Hudson.  I  ' 

Penuanent  mark:    Stone  monument. 


[Latitude,  42°  14'  05 '.06.     Longitude,  73 

1°  49'  ( 

)3'.64. 

] 

Azimuth. 

Back  Az  hdth. 

Loo.  DiST. 

TO  STATION. 

Deg. 

MiD. 

S^. 

Deg. 

Min. 

Sec. 

Meters. 

Powell 

167 
108 

25 
26 

35.3 
58.6 

347 

288 

23 
I    13 

42.8 
49.8 

4.244611 

Windham  Peak 

4.451936 

Slide  Mountain. 
Not  occupied.    On  the  highest  peak  in  the  Catskill  Mountains 
in  ShandaJken  town,  LTster  county,  X.  Y.,  eight  miles  south  of 
Shandaken  postrofftce.    Point  sighted  is  an  observatory. 

[Latitude,  41°  59'  oO".97.      Longitude,  74°  23'  10".94.]* 


TO  STATION. 

« 
AZIMUTB 

Back  Asimcth. 

Loo.  Dl8T. 

Drg. 

Mia. 

S^c. 

Deg.      Vln. 

8ec. 

Meters. 

Vly 

170 

34 

05.6 

44.8 

350         81 
29         52 

1 
1 

52.4 
31.9 

4.443943 

Windbam  Peak 

209         42 

4.606561 

Vly. 
A  Ligh,  flat,  heavily-wooded  summit,  five  miles  west  of  Lexing- 
ton, Greene   county,   X   Y.    Instrument  mounted   on   a  large 
birch  tree  on  southeast  side  of  sunmiit,  about  50  feet  lower  than 
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the  higlie&t  part  of  summit.    From  here  can  be  had  in  all  direc- 
tions a  good  view,  excepting  westward. 
Permanent  mark:    Large  birch  tree. 


[Latitude,  42°  14'  46"., 

50.     Longitude,  74°  26'  29".60. 

] 

TO  STATION. 

Azimuth. 

Back  AzmirrH. 

L00..D18T. 

Deg. 

Min. 

Sec. 

Deg. 

Min 

Sec. 

Meters. 

Pisflrah 

227 
252 

50 
35 

09.8 
58.1 

47 
72 

58 

48 

05.8 
00.2 

4.838470 

Windham  Peak 

4.410958 

Hunter . 

4.279210 

Slide  Mt 

850 

144 

81 

18 

52.4 
50.3 

170 
824 

34 
12 

05.6 
50.5 

4.448948 

Utsavantho 

4.821284 

Hunter. 

A  high,  flat,  wooded  smnmit,  four  miles  by  trial  south  of 
Hunter,  Greene  county,  N.  Y.  An  old  obserratory,  55  feet  high, 
was  strengthened  and  used  to  mount  theodolite  on. 

[Latitude,  42°  10'39'\50.     Longitude,  74°  18'  49".31.] 


TO  STATIC  :i. 

AZIMUTH 

Back  AziMtrrH. 

Loo.  D18T. 

Deg. 

Min. 

Sec. 

DeR. 

Min. 

Sec. 

Meters. 

Vly 

4  279210 

Pi8gah 

Windham  Peak 

205 

49 
10 

oilo 

28.1 

'  866 
25 

48 
18 

25.5 
58.6 

4.847189 
4  226756 

Utsayantho. 

Not  occupied.  A  primary  triangulation  station  of  the  New 
York  State  Purvey  situated  in  Stamford  town,  Delaware  county, 
K.  Y.  '  I 

Point  sighted  is  the  new  observatory  and  is  some  distance  from 
the  New  York  Survey  station. 

[Latitude,  42°  23'  66'.72.     Longitude,  74°  36'  24'.02.] 


% 

AZIMUTF. 

Back  AzmTrrH. 

Loo.  DxsT. 

TO  STATION. 

I>eg 

Min 

Sec. 

Deg 

Min. 

Sec. 

Metert. 

Piseah 

274 
324 

42 

12 

04.4 
60.5 

94 

144 

56 

18 

00.8 
50.3 

4.454558 

Vly ;;;.'!;;!!.;.'.'.'; 

4.821284 
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Windham  Fsak. 

Btation  seven  miles  east  of  Windham  Center,  Greene  county, 
K.  T.  Best  readied  by  trail,  two  miles  long,  from  house  of  M.  E. 
Sherman,  who  lives  on  west  side.  An  old  observatoiy,  22  feet 
high  was  used  to  elevate  instrument,  as  the  summit  of  the  monn- 
tain  is  flat  and  heavily  wooded. 

Permanent  mark:  Hole  drilled  in  rock  with  arrowheads  cut 
in  rock  pointing  to  center. 

[Latitude,  42**  18'  63^78.     Longitude,  74°  08'  36'.22.1 


TO  STATION. 


Hnnter. 
Pisgah  . 
Bondel. 

VlY.... 

Powell  . 
Slide  Mt 


AZiaiUTB 

[ 

Back  azimuth. 

Deg. 

Mia. 

Sec. 

Deg. 

Min. 

Sec. 

25 

18 

58.6 

205 

10 

28.1 

129 

89 

04.2 

809 

84 

56.9 

206 

04 

18.1 

26 

07 

56.1 

72 

48 

00.2 

252 

85 

58.1 

250 

18 

26.5 

70 

24 

48.9 

29 

53 

31.9 

209 

42 

44.8 

Tjoq  Dut. 
Metera. 

4.226756 
4.037701 
4.286802 
4.410958 
4.888157 
4.606561 


PlBOAH. 

Seven  miles  by  wagon  road  noiih  of  Windham  Center,  Greene 
county,  N.  Y.,  and  seven  miles  west-southwest  of  Durham.  Sum- 
mit entirely  bare  of  timber.  Instrument  set  up  in  front  of  hotel 
and  angles  reduced  to  center  of  cupola. 

[Latilude,  42**  22'  38M8.     LoDgitude,  74^  14'  43'.27.] 


1 

AzncuTH. 

Back  aximuth. 

Loo  Dl8T. 

TO  STATION. 

Deg. 

Min. 

See. 

D«« 

Min. 

Sec 

Maters. 

Powell 

11  nino  .         

267 

82 

25.1 

87 

47 

50.8 

4.497277 
4.587860 

Windham  Peak 

809 

84 

56.9 

129 

89 

04.2 

4.087701 

Rundell 

4.257658 

Honter 

viy 

Utaar antho . . . .  r . , 

856 
47 
94 

48 
58 
56 

25.5 
05.8 
00.8 

i76 
227 
274 

49 
50 
42 

01.9 
09.8 
04.4 

4.847189 
4.888470 
4.454558 

KUNDELL. 

One  and  one-half  miles  northwest  from  Westerlo,  Albany 
comity,  N.  Y.  H.  H.  Rnndell,  lives  on  southwest  side.  O.  A. 
Mabey,  owner  of  land,  lives  on  west  side. 
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[Latitude,  42^  27'  16*.27.     Longitude,  74°  03'  04'.34.] 


T         .   .       "■             ■           ■                                           - 

Azimuth. 

Back  Azimuth. 

Loo.  Dun. 

TO  STATION. 

Deg. 

Min. 

Sec. 

Deg. 

Mia. 

Seo. 

Meten. 

Windham  Peak 

26 

07 

66.6 

206 

04 

18.1 

4.286S02 

Pisirah 

4.257658 

Powell 

295 

06 

06.3 

116 

18 

41.1 

4.281191 

Powell. 

Primary  triangulatioB  station  of  the  United  States  Coast  and 
Geodetic  Survey,  situated  on  a  hill  in  Kew  Baltimore  town, 
Greene  comity,  N.  Y.,  about  three  miles  northwest  of  West 
Goxsackie.    Point  well  kBowB  by  residents  near  there. 

Permanent  mark:  Iron  come  18  inch.es  below  surface.  Pile  of 
rocks  above  cone. 


[Latitude,  42°  23'  20'. 

60.     Lon^'itude,  73'^  51' 

60'.69 

.] 

TO  STITIO.^. 

Azimuth. 

Back  Aximuth. 

Loo.  DuT. 

Deg 

MIn 

Sec. 

Deg. 

Min. 

Sec. 

Meters. 

Windhaxn  Peak  . , 

70 
116 
847 

24 
18 
28 

48.9 

41.1 

42.8 

260 
295 
167 

18 
06 
25 

26.5 
06.8 
86.8 

4.888167 

Buudell 

4.281191 

Mount  Merino. 

4.241611 

Skt  Top  Tower. 

Xot  occupied.  The  tower  standing  oni  most  elevated  ground 
near  Lake  Mohawk,  Ulster  county,  K.  Y.,  about  15  miles  south- 
soutihwest  of  Kingston. 

Permanent  mark:    Center  of  tower. 


[Latitude,  41°  45'  49^ 

76.     Longitude,  74°  09' 

23'.64 

.] 

TO  SrATIO!^. 

AZIHTTH. 

Back  Azihutr. 

Loo.  DuT. 

Deg 

Min. 

Sec. 

Deg. 

Mtn 

Sec. 

.  Mereri. 

Pink 

210 
216 
235 
253 

65 
10 
43 
57 

12.2 
16.1 
81?. 3 
07.3 

m 

36 
55 
74 

69 
16 
56 

07 

86.8 
40.1 
58.8 
68.8 

4.250418 

Kingston  City  Hall 

Boice 

4.851719 
4.521707 

Lloyd 

4.366993 

m,^mvj  >»       
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Kingston  City  Hall. 

City  Hall,  between  KingstOB  and  Kondont,  Ulster  county,  N.  T, 
IiLBtnmient  mounted  on  tripod,  seven  feet  high,  inside  of  top  of 
tower. 

Permanent  mark:    Center  of  tower. 


[Latitude,  41°  65'  3 7 '.46.     Longitude,  7a 

1°  69'  47'.90. 

] 

AZiMUTH. 

B^CK  AZ  MUTH. 

Loa.  DiST. 

TO  STATION. 

Deg. 

Min. 

Sec. 

Deg. 

MIn. 

Sec. 

Meters. 

Boioe 

267 

822 

86 

55 

47 
18 
16 
12 

08.4 
80.2 
40.1 
28.8 

87 
14-3 
216 
235 

53 
17 
10 
10 

55.4 
58.0 
16.1 
24.2 

4.152789 

lioyd 

4.171246 

Sky  Tod  Tower 

4.851719 

Pink..; 

8.701074 

Travee. 

Triangulation  station  of  tlue  United  States  Coast  and  Geodetic 
Survey,  on  land  owned  by  Mr.  leaver,  two  and  one-half  miles 
soutlieast  of  Rhinebeck  village,  Dutchess  county,  N.  Y.  Highest 
hill  in  the  vicinity. 

Pennanent  mark:    Iron  cone  two  feet  below  surface. 


[Latitude,  41°55'05^( 

D4.     Longitude,  7S 

^°  62'  41'.44. 

] 

■ 

AZIMUIH. 

Back  Abimuth. 

• 

Log.  Dist. 

TO  STATION. 

• 

Deg. 

Mln. 

Sec. 

Deg. 

Min. 

Seo. 

Meters. 

B^rhiMiw  ..,..■,,   . . . .  T . 

147 
198 

55 
22 

81.8 
28.8 

827 
18 

52 
28 

29.6 

44.7 

4.072218 

UoDer  Red  Hook 

4.080424 

Tebey. 

Triangulation  station  of  the  L'nited  States  Coast  and  Geofietic 
Survey,  in  northeast  part  of  city  of  Kingston,  Ulster  county, 
X.  Y.,  cne-fomrth  of  a  mile  west  of  river  and  309  feet  above  it, 
100  yards  from  edge  of  bluff. 

Permanent  mark:  Stone  monument  one  foot  square  project- 
ing two  feet  above  ground. 
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[Latitude,  41°  66'  22'.29.     Longitude,  78**  68'  19'.63.] 


Azimuth. 

Back  Azimuth. 

Loo.  Dm. 

TO  8  i^ATION. 

Deg 

Min. 

Sec. 

Deg. 

Min, 

Sec. 

Metera. 

Lloyd 

831 
854 
273 

44 
8tt 
56 

29.4 
18.6 
11.9 

151 

174 

94 

47 
86 
02 

58.7 
38.8 
04.9 

4.172788 

Prospect 

8.861058 

Boice 

4.086814 

Pro  rKCT. 

Triarguliation  station  of  tbe  United  States  Goasft  and  Geodetic 
Survev,  in  Lister  county,  N.  Y.,  oiii  a  raimded  hill,  wooded  on 
west  side,  and  eleai^ed  on  east  side,  situated  three  miles  south:  of 
Rondout  and  east  of  the  northeni  Esopiis  pondsi  Ainaziaih 
Niese,  owner  of  land. 

Permanent  mark:    Iron  cone  with  rock  piled  around  it. 

[Latitude,  41°  62'  37^96.     Longitude,  78°  57'  49^92,] 


TO  STATION. 


Terry . 
Lloyd 
Boice . 
Barnes 


AZIMUTU 

• 

Back  Azimuth. 

Deg. 

Min. 

6ec. 

Deo: 

Mn. 

Sec. 

174 

86 

:8.8 

854 

86 

18.6 

813 

44 

87.6 

182 

47 

41.6 

2^0 

54 

40.1 

61 

00 

18.0 

809 

37 

05.2 

129 

41 

88.0 

Loo.  DiST. 

Metera. 

8.861058 
8.987784 
4.118791 
4.088688 


BoiOE. 

In  Dutchess  county,  X.  Y.,  in  soutliwest  comer  of  town  of 
Milan.  Station  on  high,  bare  hill,  one-half  mile  north  of  Enter- 
prise, almost  on  Ehinebeck  town  line;  six  milee  by  road  east  of 
Rhinebeck  tillage. 

Permanent  mark  of  United  Stetes  Coast  and  Geodetic  Survey 
could  not  be  found. 

Ref€Tence  mark:  Blazed  chestnut  tree  south  1  degree  and  15 
minutes  west  (true)  109.3  feet. 
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[Latitude  of  new  station,  41°  66'  64^81.       Longitude,  78°  49'  Sl'.SO.] 


TO  STATION 


AziMins. 


Prospect  

Terry 

Lloyd 

Kingston  City  Hall 

HuaaeyHlU 

Sky  Top  Tower  . . . 
Pink 
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Loo.  DisT. 


Deg. 
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eec 
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61 

00 

18.0 

240 

64 

40.1 

94 

02 

04.9 

278 

66 

11.9 

22 

46 

18.4 

202 

42 

44.6 

87 

68 

55.4 

267 

47 

08.4 

69 

69 

86.5 

249 

52 

49.4 

65 

66 

58.8 

286 

43 

88.8 

79 

38 

26.4 

269 

24 

88.9 

Meters. 

4.118791 

4.086814 

4.128825 

4.152789 

4.17470 

4.621707 

4.270619 


Llotd. 

Ti'ian^lation  station  of  the  United  States  Goia;!«t  and  Geodeitio 
Survey,  in  Dutchess  county,  X.  Y.,  in  easiteiiii  part  of  town  of 
Hyde  I*ark,  three  and  one-lialf  mile^  northea&t  of  village,  and 
eight  miles  southeast  of  Staatsburg. 

Permanent  mark:    Iron  cone  just  below  surface. 

[Latitude,  41°  49'  17'.24.      Longitude,  73**  53'  14M9.] 


TO  STATION. 
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Tory 

Kingston  aty  Hall 

HufiBeyHill 

Sky  Top  Tower  ... 
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iznraTH 

• 

Back  AzniirrH. 

Deg. 

MIn. 
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De«. 

Mth. 

Sec 

182 

47 

41.6 

^12 

44 

87.6 

202 

42 

44.6 

22 

45 

18.4 

151 

47 

58.7 

881 

44 

29.4 

142 

17 

68.0 

822 

18 

80.2 

128 

42 

24.5 

808 

88 

06.6 

74 

07 

68.8 

268 

67 

07.8 

Loo.   Dl8T. 
Metera. 

8.987784 

4.128826 

4.172788 

4.171246 

4.06768 

4.866992 


PiKK. 

In  town  of  Hurley,  Greene  county,  N.  Y.,  one-eighth  of  a  mile 
soathu^est  of  corner  of  Ulster  and  Eosendale.  Three' miles  sontb- 
we»t  of  Kingston,  on  highest  land  in  vicinity.  Summit  nearly 
cleared  of  timber.    J.  M.  Pink,  owner  of  land. 

IVnnanent  mark:  Stone  monument;  copx>er  bolt  stamped 
r.  S.  G.  S.,  463,  N.  Y. 

Distance  to  large  chestnut  tree  southwest,  29  feet;  distance  to 
property  line  southward,  17.7  feet. 
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[Latitude,  41°  64'  04'.50.       Longitude,  74°  02'  46'.89.] 


TO  STATION. 


KiDgston  City  Hall 

Boice 

Hussey  Hill 

Sky  Top  Tower  . . . 
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10 

24.2 

55 

12 
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259 

24 

88.9 

79 

88 

25.4 

291 

52 

47.9 

111 

54 

52.8 

80 

59 

86.8 

210 

55 

12.2 

Loo.  DuT. 
Meters. 

8.701074 
4.270619 
8.66580 
4.250418 


IIcssKY  Hill. 

Not  occupied.  In  Ulster  county,  N.  Y.,  about  two  miles  south 
of  KoTidout  A  high  wooded  ridge,  with  some  timber  cut  down 
on  summit 

Pennanent  mark:    A  lone  tree  in  gap  in  timber. 

[Latitude,  41°  53'  08'.64.      Longitude,  73°  59'  40'.69.] 


TO  BTAflON. 
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• 
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JTH. 
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Loo.    Dl8T. 
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Pink 

Ill 
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• 
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52 
88 

52.8 
49.4 
06.6 

291 
69 
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52 
59 
42 

47.9 
86.5 
24.5 

8.66580 

Boice  

4.17470 

Lloyd 

4.05768 

Topographic  Map  of  New  York. 

The  purpose  of  all  surveys  is  two-fold;  first,  to  acquire  certain 
information  relating  to  the  earth;  and,  second,  to  spread  this 
information  among  the  people  for  whom  it  isi  acquired.  The 
aociuirement  of  this  information  is  the  field  survey;  the  dissemina- 
tion may  be  in  the  form  of  manuficript  or  illustrations,  as  is  the 
<iase  with  geodetic  surveys,  or  of  explorations;  or  the  result  may 
be  a  map,  as  is  the  case  with  topographic  surveys,  when  the  map 
is  the  only  result. 

Surveys  may  be  grouped  under  three  general  heads;' 

1.  Those  made  for  general  purposes,  or  information  surveys. 

2.  Those  made  for  jurisdictional  purposes,  or  boundary  surveys. 
"3.  Those   made   for   construction    purxKJses,  or  improvement 

surveys. 
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Information  surveys  may  be  geodetic,  geologic,  topographic, 
agricultural,  magnetic  or  nautical.  Boundary  surreys  may  be 
for  defining  political  boundaries^  or  for  defining  private  piroperty 
boundaries.  Improvemient  surveys  may  be  made  for  the  con- 
struction and  improvemeait  of  military  works,  sb  forts,  navy- 
yards,  etc.;  for  constmctlng  routes  of  coanmunicartion,  as  roads, 
electric  lines,  canals;  for  reclamaition  of  land,  as  irrigation  and 
swamp  surveys;  for  the  improvement  of  natural  waterwaysi,  as 
river  and  harbor  surveys;  for  supply  and  sanitation  of  cities,  as 
city  water  supply  and  mill  supply  surveysi,  or  surveys  for  the 
disposal  of  sewage. 

The  mother  map,  or  that  from  which  all  others  are  derived,  is 
the  topographic  map.  This  is  made  from  natuire  in  the  field  by 
measures  and  sketiches  recorded  on  the  spot.  It  is  the  original 
or  base  map  from  whiA  can  be  constructed  any  variety  of  maps 
fop  the  serving  of  sex)arate  purposesi  The  historian  may  desire 
t3  make  a  map  which,  will  indicate  the  spots  upon  which  were 
once  fought  great  battles,  or  on  which  are  situated  the  ancestral 
estates  of  hjjstloirical  families.  The  geologist  majy  desire  Hx> 
indicate  the  locations  of  certain  rock  formations  as  thjey  oocup 
upon  the  surface  of  the  earth.  The  pramoter  of  railways  or 
other  engineering  projects  may  desire  to  represent  the  routes 
which  will  be  covered  by  his  lines  of  road,  or  by  certain  city 
water- works,  plans  or  real  estate  subdivisions.  For  these  several 
purposes  ttbe  topographic  or  base  miap  furnishes  the  original  data 
on  which  can  be  indicated  in  separate  colors,  on  the  same  or  on 
any  reduced  scale,  information  which  any  of  these  individuals 
may  desdre  to  express. 

For  the  purposes  of  the  government  or  State,  good  topographic 
maps  are  invaluable.  •  They  furnish  the  data  from  which  the 
congressman  or  the  le^lator  cam  intelligently  discover  most  of 
the  information  bearing  directly  upon  the  pirablem  in  hand,  and 
they  give  the  committees  great  assistance  in  their  decisions  as  to 
the  needs  of  legislation.  If  a  river  and  harbor  bill  is  before 
Congress^  or  a  bill  relating  to  Btate  canals  before  the  Legislature, 
by  an  inspection  of  such  maps^  the  slopes  of  the  country  through 
which  the  canal  or  in  which  the  improvements  are  to  be  made 
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maj  be  readily  ascertained.    The  sources  of  water  supply  for  the 
canal  or  river  may  be  accurately  measured  o©  such  a  map  and 
thek"  relation  to  the  work  in  hand  intelligently  aiacertained.    If 
the  war  department  of  the  government  or  the  AdjutantrGeneraJ's 
office  of  the  State    desires  to  locate  an  arsenal,  eoiicampmient 
ground,  or  other  military  work,  or,  above  all,  if  it  is  to  conduct 
active  military  operations  in  the  field,  such  maps  serve,  prac- 
tically, all  the  purposes  of  the  best  military  majjs.    With  the 
addition  of  a  very  little  field  wo<pk  during  war  times^  such  as  the 
indication  of  fence  lines,  outbuildfngs^  etc.,  on  the  mother  or 
topojgraphic  map,  a  perfect  militairy  map  is  obtained.    For  the 
govemnuent  post-office  department,  or  stage,  express  or  telelgraph. 
companies,  suxdi  maps  furnish  the  basis  on  which  an  accurate 
understanding  can  be  had  of  contracts  submitted  for  star  routes 
or  other  routes  for  the  carrying  of  mails  or  packages.    As  these 
maps  show  the  undulations  of  the  surfaces  over  which  roads  pass, 
their  bends  and  the  relative  differences  in  length,  the  difficulties 
in  travel  on  coimpeting  roads  can  be  readily  ascertained  from 
them.    The  land  departments  of  the  government  and  State  can 
discover  on  such  maps  not  only  the  outlines  of  the  property 
under  their  jurisdiction,   but  its  surface  formation.    Forestry 
boards  can  see  indicated  upon  these  maps  the.  outlines  of  thi& 
various  wooded  areas,  besides  the  slopes  of  the  lands  on  which 
theee  T^ood8  are  situated,  their  relation  to  highways  of  transpoi-- 
tatian*,  railw^ays  or  streams,  and  the  slopes  to  be  encountered  in 
passing   through  the  woods   to  these   highways.      The   legal 
department  of  the  government  or  State  finds  these  maps  of  ser- 
vice in  discussing  political  or  property  boundary  lines,  in  ascer- 
taining within  what  political  division  crimes  are  committed,  or 
individuals  reside  with  whom  the  officers,  of  the  law  desire  to 
oommundcate.    Tt  is  difficult  ,to  sfee  how"   any   systematic  or 
economic  plan  of  road  improvement  can  be  advantageously  made 
without  the  knowledge  of  existing  grades,  the  physiography  of 
the  district  through  which  the  roads  pass,  and  the  location  of 
quarries,  which  such  maps  present. 

Such  maps  are  of  use,  then,  to  legislators^  to  educators,  to 
military  depai*tments,  to  engineers,  to  map  publishers  and  to 
the  citizen.    No  such  maps  as  these  are  yet  in  existence  in  thje 
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8tat^3  of  New  York.  Special  surveys  haA'e  been  made  of  many 
portions  of  the  State — a  piece  along  the  line  of  a  railwaj^  or  a 
portion  of  the  Hudson  river,  or  some  special  map  for  city  water 
empply. 

The  whole  system  of  making  successive  special  «ur\'ey8  or 
maps  for  ev^ry  new  need  is  one  of  the  most  wasteful  in  our 
ppeeent  practice,  nor  can  it  be  otherwise  until  one  survey  shall 
be  iijide  that  answers  all  important  public  usesL  As  mnfch 
money  has  been  exx>ended  in  making  small  nuaps  of  nnmeroius 
cities  and  villages  as  would  have  sensed  to  map,  on  the  general 
scale,  manv  times  the  area,  of  New  York  State.  Even  when  we 
have  these  special  maps,  they  do  not  fully  answer  the  purpose 
for  which  they  are  intended,  as  they  only  show  the  small  area 
included  within  the  immediate  plan  of  operations.  The  value 
of  a  stream  for  economic  purposes  can  not  be  fully  ascertained 
by  au  examiniation  of  the  stream  at  the  point  from  which  it  is 
to  be  used,  but  the  drainiage  basin,  from  which  it  derives  its 
supply,  should  be  surveyed,  and  its  area  and  slopes  be  known. 
A'  good  topoigraphioal  map  not  only  shows  the  relations  between 
the  natural  and  artificial  features  in  the  immediate  neighbor- 
hood under  consideratJon',  but  it  shows  the  relations  of  these 
to  the  suanxnmding  country. 

All  civilized  nations  ajppreoLate  the  value  and  necessity  of  good 
topograp-hic  maps  of  their  territory.  The  principal  nations  of 
Europe  have  completed,  or  are  now  engaged  upon,  surveys  that 
will  generally  subserve  the  purposes  of  topographic  maps.  These 
European:  sum^eys  are  all  based  upon  a  computed  triangulation 
and  are  usually  made  upon  a  scale  not  far  from  one  mile  to  one 
inch,  or  1.63360. 

Their  scales  range  between  one  mile  for  Great  Britain,  up 
through  Austria,  France,  Norway,  Germany  and  Rusciia^  to  two 
miles  in  the  latter  country.  And  ft*om  Great  Britain  they  range 
down  with  larger  scales,  through  Sweden,  Italy,  Spain,  I>enmark 
and  Switzerland,  the  scale  fior  the  latter  being  a  little  larger 
than  two*  inches  to  one  ndle. 

The  lesson  taught  by  the  maps  of  these  countries  is  conceived 
to  be  of  value  in  determining  the  scale  which  should  be  adopted 
for  a  general  toi>ographic  map,  and  as  a  result  the  scale  cho^n  is 
approximately  one  mile  to  one  inch.    It  is  believed  that  this 
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sciale  affords  tlue  best  oipportiiiilty  for  the  expression  oif  Buch 
features  as  the  real  estate  investor,  legislator,  or  engineer 
desires  to  see  expressed  with  some  detail,  on  a  general  map.  If 
a  large  scale  map  is  desired,  it  is  usually  for  a  small  area,  and 
for  this  jyurpose  the  individual  desiring  the  map  would  probably 
make  his  own  spedaJ  surveys,  as  they  would  be  conducted  with 
a  view  to  the  inauguration  of  active  engineering  operations. 

The  contour  interval  chosen  for  the  topographic  maps  of  the 
State  of  New  York,  as  made  on  the  above  scale,  is  20  feet 
vertically.  These  maps  show,  in  contour  liaes,  printed  in 
brown,  the  variations  in  form  for  everv  20  feet  in  elevation  above 
mean  sea  level.  Whereas  a  smaller  contour  interval,  five  or  ten 
feet,  might  advantageously  be  employed  upon  very  level  plains 
and  valleys,  such  an  inter\"al  would  be  too  small  for  the  expres- 
sion of  steep  mx)iimtain  slopes  and  valley  walls.  It  has  be?n  found 
that  the  interval  employed  giives  the  best  mean  value  for  the 
expression  of  all  eharaoters  of  topographic  form  on  the  scale 
chosen,  enabling  the  topagrapher  to  properly  depict  the  steepest 
mountain  and  yet  giving  a  fair  idea  of  the  value  of  the  slopes  on 
the  more  level  surfaces. 

The  features  exhibiited  on  topographic  maps  may  be  con- 
veniently grouped  under  the  three  following  heads: 

1.  The  hydrography,  or  water  features,  as  pands,  streams, 
lakes. 

2.  The  topography,  or  surfaice  forms,  as  hills,  valleys,  plains. 

3.  Culture,  or  the  features  consitructed  by  man,  as  cities,  roads, 
villages,  and  the  names  printed  ui>on  the  map. 

In  order  that  these  various  features  may  be  readily  distinguish- 
able, one  from  the  other,  and  thus  add  legibility  to  the  map,  the 
United  States  Geological  Sun^ey  prints  the  hydrography  in  blue, 
the  topography  in  brown  and  the  culture  in  black.  In  addition 
to  this,  the  wood  areas  are  indicated  upon  the  manuscript  maps 
in  a  uniform  green  tinit 

The  object  of  a  topographic  survey  is  the  productax)n  of  a  topo- 
graphic map.  Hence  the  aim  of  the  survey  should  be  to  pixxiuce 
only  the  map;  neither  time  nor  money  should  be  wastefuUy 
expended  in  the  erection  or  refined  location  of  monuments  on 
public  or  private  boundarv'  lines,  or  in  the  establishment  of  b.-nch- 
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marks  bey<md  what  is  necessitated  in  tlie  work  (rf  obtaining  the 
field  data  from  which  to  make  the  map.  Special  appropria-tions- 
may  be  made  for  the  location  of  monnsneints  and  the  determina- 
tion and  marking  of  boundary  lines,  but  such  work  should  be 
kept  distinctly  separate  from!  the  making  of  the  topographic  map. 
The  erection,  location  and  descriptiion  of  boundary  marks  is  the 
special  work  of  a  boundary  survey.  The  erection,  description  and 
detenninatSon  of  bench-marks  as  primary  reference  marks  is  the 
work  of  a  geodetic  survey.  The  determination  of  many  unmarked 
stationa  for  mapmaking  is  the  work  of  a  topc^raphic  survey. 

The  mdstaJke  is  often  niiade  of  assuming  that  a  topographic  map^ 
is  special  and  not  general.  It  is  the  la.tter,  as  it  is  not  made  for 
the  purpK)se  of  constructing  roads  and  highways,  though  it  be- 
comes a  very  valuable  aid  ia  their  prajection.  It  is  not  made  for 
the  purposes  of  reclaiming  swamp  land  or  irrigating  arid  land, 
but  it  furnishes  information  essential  to  a  preliminary  study  and 
plan  for  their  improvemenft  The  outcome  of  a  topographic  sur- 
vey bejng  a  topographical  map,  it  should  be  judged  by  the  map, 
and  the  map  should  be  judged  by  the  manner  in  which  it  sen'es 
the  general  pnrpose.  Above  all,  of  two  maps  or  works  of  any 
kind  made  for  the  same  purpose  and  serving  that  pui^pose  equally 
well,  that  the  one  is  best  which  is  cheapest  is  a  well  recognized 
principle  among  engineers.  In  the  prosecution  of  the  top  Jgraiphic 
work  of  the  GeograpMcal  Survey,  snch  primary  points  are  deter- 
mined geodetically  and  are  properly  monumented  as  are  e8sen> 
tial  to  the  making  of  the  topographic  map.  About  three  such 
points  to  an  atlas  sheet,  covering  an  ai-ea.  of  220  sqnare  mileSy 
are  so  determined  and  monumented  in  the  State  of  New  York. 
Such  bench-marks  are  determined  and  recorded  as  are  obtained 
in  carrying  bases  for  levels  over  the  country.  In  the  State  of  Ni-w 
York  an  average  of  about  one  bench-mark  to  four  square  miles- 
has  been  located. 

To  secure  the  production  of  aniform  work  from  any  hands, 
it  is  essential  that  there  should  be  a  criterion  to  gauge  the- 
sufficiency  of  their  surveys.  In  other  words,  tliere  should  be 
a  standard  of  comparison  for  the  scale  chosen.  Such  a  standaM 
has  been  set  for  the  work  done  by  the  United  States  Geclogjcal 
Sur\'ey  in  the  State  of  New  York,  and  an  examination  of  the 
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worik  done  shows  the  unifonnity  of  its  dharaeter.  This  staiulard 
agrees  in  all  essential  particula*^  with  that  adopted  by  other 
great  government  surveys  for  sUmilar  soaJes.  Thus,  the  topo- 
graphic map  of  New  York  is  based  upon  a  <x)miputed  tiianguia^ 
tion,  while  graphic  tHiangulation  only  is  used  to  fill  in  the 
secojidary  and  tertiaiijy  locatioais.  •  Tli|is  map  represemts  all 
loads,  both  public  and  private,  as  well  as  wood  roada  and  less 
important  farm  roadsi,  which  are  represeated  m  broken  dotted 
lines,  as  are  trails.  Roads  and  wiater-cooirses  form  a  frame- 
work en  w^hich  the  other  details  of  the  survey  are  sketched. 
These  iH>ad8  and  water-courses  are  all  traversed  by  actual  sur- 
vey, and  are  checked  between  trianguliat^on  looatiomEi.  A  dose 
appiH>ximation  is  required  in  the  looaltion  of  these,  but  greater 
latitude  is  permitted  in  less  important  cr  inaccessible  localities. 
Traveled  public  roads  aire  genemJly  shoi^'n  in  their  true  x)osi- 
tions,  buit  in  wood  and  by-ix>ads  eiToirs  of  looation  as  large  as 
200  to  300  feet  ai^e  peimlitted,  while  even  greater  errors  are 
allowed  in  the  location  of  mountiiin  paiths. 

All  houses  in  settlements,  as  well  as  in  the  open  countrj',  are 
carefully  located,  while  large  public  structures,  as  granariefl^ 
elevators,  stoi'ehouses,  or  even  barns,  when  especially  prominent, 
are  likewise  mapped.  The  topographp^c  relief  is  represented  in 
20-foot  contours,  and  the  detail  and  accuracy  of  their  location 
differs  acwrding  to  the  steepness  of  the  slopes,  rarely  exceeding 
in  eri^r  a  curve  in/terv^al  on  easy  slopes;  though  greater  errom 
are  allowed  on  steep  mountain  sides.  The  elevait^ons  of  hiljs, 
valley  floors,  passes  and  ponds  are  given  either  from  spirit 
leveling  or  vertical  triangulation  witliin  three  to  five  feet.  Wood 
i,ines  are  about  as  carefully  mapped  as  the  degree  of  habitation 
reqnires,  being  generally  bounded  by  roads  and  loicated  with 
the  si\me  I'elative  accuracy  as  are  these.  At  present  they  are 
not  printed  on  the  engraved  sheets,  being  only  retained  in 
manuiscript  until  such  time  as  their  general  pubUeaition  shall 
be  demanded. 

To  date,  the  United  States  Geological  Survey  has  surveyed 
about  008,050  square  miles,  distributed  over  49  State  and  terri- 
tories.      Tlie  resulting  maps  are  publlished  on  scales  varying 
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between  one  mile  to  tke  inch,  and  four  miles  to  the  inch,  accord- 
ing tx)  the  degree  of  habita/tion  of  the  country  and  the  necessity 
for  the  mapa  The  survey  of  l^e  States  of  Missou'ii,  Kansas, 
'Virginia,  West  Vii-ginia  and  Utali  h<as  been  almost  comi)leted, 
while  portions  of  nearly  every  other  State  in  thf^  Union  liave 
been  or  are  now  being  mapped.  The  States  of  Xew  Jersey, 
Masaachujsetts,  Ktiode  Island  and  Oonnecticnft  luive  been  com- 
pletely mapped  by  a  system  of  co-operation  between  the  State 
Legislatures  and  tiie  United  States  Geological  Survey  similair,  in 
many  respects,  to  the  co-operation  now  existing  between  tie 
State  of  New  York  and  tlie  Geodogiial  Sum-ey,  and  the  completed 
maps  of  these  States  have  been  published- 

It  is  not  to  be  supposed  that  the  United  States  government, 
nor  the  State  governments  whfixrli  have  coKJpera'ted  with  it, 
would  have  made  such  libeiul  pitnision  for  aecurafte  topographic 
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BUTvevs  had  thev  not  been  convinced  of  their  national  as  well 
as  local  iinpoii:anc^\  The  Stiite  of  New  York,  so  wonderfully 
diversitied  in  its  topographt'c  features  and  remiarfcable  for  the 
number  and  size  <rf  its  cities,  is  yet  almost  as  noteworthy  for 
the  inaccuracy  of  the  few  existing  maps  of  dits  area.  Such  maps 
as  do  exist  are  chiefly  wall  maps  and  county  atlases  made  by 
private  publishers  on  a  very  small  scale,  and  are  nearly  all 
compiled  from  very  old  and  inaccurate  surveys  made  with  the 
magnetic  compass.  While  these  show,  in  a  general  way,  the 
political  boundaries  within  the  State  and  some  of  the  roads, 
they  give  no  idea  whate^^er  of  vertical  relief.  On  the  maps  thus 
made  many  important  features  are  omitted  altogether.  Gross 
noads  and  minor  streams  are  left  out,  and  there  is  no  repre- 
sentation of  the  eleyations  and  depressions  of  the  country; 
hsence,  they  serve  practically  few  or  none  of  the  purposes  for 
which  topographic  maps  are  of  such  value. 

The  plan  on  which  the  United  States  Geological  Survey  and  the 
State  are  now  cooperating  is,  as  has  been  said,  similar  tlo  that  on 
which  the  government  co-operafed  with  the  States  of  Massa- 
chusetts, Bhode  Island  and  Oonnecticut  Each  party  to  the  con- 
tract pays  half  of  the  expense  of  oonducting  the  work,  and  this  is 
put  under  the  immediate  direction  and  control  of  the  government 
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officers,  thus  msuring  its  being  carried  on  in  a  manner  cor- 
responding to  tiiat  in  wliicih.  the  rest  of  the  United  States  is 
being  mapped.  Whesreas,  the  Geological  Survey  agrees  that  the 
cost  to  the  State  shall  not  exceed  onoihalf  of  f  10  per  square  mile, 
the  actual  cost  duiring  the  past  two  seasons  for  mappiog  5,850 
square  miles  was  at  the  rate  of  f4.10  per  square  mile.  For  this 
paltry  sum  the  State  of  New  York  not  only  obtains  an  accurate 
survey  and  mauniscript  map  of  its  territory,  but  it  also  obtains 
free  of  further  cost,  engraved  copper  plates  from  which  editions 
of  these  maps  can  be  printed  and  publisbed.  Moreover,  after 
the  topograpihic  survey  is  completed,  the  geologists  of  the  govern- 
ment survey  go  over  the  territory  thus  mapped,  and  indicate 
accurately  for  futuire  publication  the  various  rock  formations, 
and  thus  furnish  a  complete  sicientiflc  map  of  the  geologic  forma- 
tions and  the  general  and  local  distribution  of  economic  minerals 
and  stones. 

The  area  of  the  State  of  New  York  is  nearly  50,000  square 
males,  and  will  be  mapped  on  about  258  of  the  standard  atlas 
sheets  of  the  geological  survey.  The  atlas  sheets  are  approxi- 
mately 13  by  17  inches,  and  each  full  atlas  sheet  represents  an 
area  of  about  220  square  miles.  It  is  kniown  that  the  State  can 
be  mapped  by  the  geological  survey  at  an  average  cost  of  flO 
per  square  mile.  The  average  cost  of  10,000  square  miles  already 
mapped  has  been  f  9.94=  per  squaire  mile.  The  40,000  remaining 
square  miles  can  be  mapped  in  eight  years  if  the  rate  of  expendi- 
ture be  the  same  as  last  year,  $50,000  per  annum,  of  which  the 
State  is  asked  to  pay  half. 

The  cost  of  making  these  maps  is  exceedingly  small,  being  far 
less  than  that  of  otheip  go\^emment  surveys.  In  spite  of  this, 
they  are,  however,  excellent,  and  their  value  and  accuracy  is 
amply  testified  to  by  all  who  have  inspected  them  in  the  field. 
Numerous  letters  from  chief  engineers  of  railroads  and  from 
tnrigation  and  hydraulic  engineers  throughout  the  country  testify 
to  the  valuable  service  which  these  maps  have  rendered.  More 
detailed  maps,  on  a  larger  but  more  unwieldy  scale,  might  be 
made  if  they  were  deemed  desirable,  and  it  were  considered  wise 
to  incur  the  additional  outlay  and  to  postpone  the  completion  of 
the  work  for  many  years. 
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Hie  maps,  as  faat  as  engraved,  are  publish^  in  small  proof 
editions  by  ihe  geological  survey,  and  are  th.en  issued  to  suchi 
public  organizations  and  individuals  as  apply  for  and  apear  to  be 
in  need  of  theiu.  Their  free  issuance  through,  the  geological  sur- 
vey  is  thus  limited,  and  does  noft  supply  the  demamds  of  the 
public  in  general.  To  All  these  demands  the  States  of  Massa- 
dmsetts,  Rhode  Island  and  Connecticut  have  received  engraved 
copjxer  plates  from  the  geological  sur\'ey  and  have  had  printed, 
from  transfers  therefrom,  editioiis  of  these  maps,  which  they 
publish  and  sell  at  such  a  price  as  returns  to  the  treasuries  of 
those  States  quite  a  portion  of  the  money  expended  in  making 
the  ooriginal  surveys.  The  cost  of  publisihing  the  map  of  the 
State  of  Connecticut  is  about  three  cents  per  atlas  sheet.  Yet 
the  States  find  a  ready  sale  for  these  at  25  cents  per  sheet. 
Massachusetts  has  sold  at  25  cents  per  sheet  several  editions  of 
1,000  copies  each  of  the  maps  of  her  territory,  though  the  cost 
of  publication  was  a  little  more  than  for  the  Connecticut  sheets. 
It  will  thus  be  seen  that  a  large  margin  of  profit  may  be  expected 
by  the  State  of  New  York  in  publishing  and  selliug  these  maps. 

List  of  Elevations  in  the  State  of  New  York. 

The  elevations  printed  in  the  following  list  are  given  to  the 
nearest  foot  above  sea  level  in  New  York  harbor,  and  iacludics 
nearly  all  bench-marks  which  have  been  used  ta  the  making  of 
the  topographic  map  of  the  State  of  New  York  by  the  United 
States  QeoJogical  Survey.  Many  more  elevations  have  been 
determined  in  the  course  of  this  work,  but  only  those  are  here 
published  for  which  such  descriptions  can  be  given  as  will 
render  them  easy  of  identification. 

The  list  is  arranged  alphabetically  by  counties  and  towns,  the 
elevations  determined  by  spirit  level  being  marked  (L)  and  those 
by  vertical  triangulation  (T).  The  probable  error  of  the  farmer 
is  less  than  one  foot;  that  of  the  latter  is  less  than  five,  and 
generally  within  three  feet.  Unless  otherwise  specified,  the 
elevations  are  those  of  the  surface  of  the  ground  at  the  point 
designated.  If  a  water  surface,  the  elevation  of  mean  water 
level  is  given;  while  if  a  reservoir  or  dammed  running  water 
the  olevatiotti  is  that  of  the  crest  of  the  waste-weir.    All  eleva- 
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tions  a  I:  railway  croe^ings,  stations,  etc,  ai'e  those  of  the  top  of 
the  rail. 

These  positions  were  not  determined  aimply  for  the  pnrpoae 
of  leaving  records  on  the  ground  for  the  future  use  of  engineers, 
but  they  were  obtained  at  the  least  cost  and  only  with  such 
accuracy  as  was  required  by  the  topogra-phers  in  the  making 
of  a  topoigraphical  map  in  20-foot  ooaitaurs.  "While  mamy  of 
these  elevations  have  been  determined  to  the  hundredth  of  a 
foot,  and  are  indicaifced  on  the  griofund  by  permamemft  bench- 
marks, others  are  scarcely  determined  within  a  foot,  and  no 
bench-mark  records  their  position. 

STATE  OF  NEW  YORK: 
COUNTY  OF  ALBANY"  —  Town  of  Bethlehem. 

Slingerlands,  D.  &  H.  C.  Co.  R.  R,  track®  at 

station 214  L 

Wimple,  tracks  of  Albany  branch  W.  S.  R.  R 

at  station   91  L 

South  Bethlehem,  West  Shore  Railroad  tracks 

at  station   203  L 

COUNl^  OF  ALBANY  —  Town  of  Coevmans. 

Blodgett  Hill    1,165  T 

Coevmans    Junction,    West    Shore    Railroad 
tracks  at 180  L 

COUNTY  OF  ALBANY  — Town  of  Ouilderland. 

Fuller,  tra<^ks  at  station,  W.  S.  R  R 290  L 

Guilderland  Center,  tracks  at  station,  W.  S. 
R  R 318  Jj 

COUNTY  OF  ALBANY  — Tow^l  of  New  Scotland. 

Bennett  Hill    1,145  T 

Countryman  Hill   1,634  T 

New  Scotland,  tracks  at  station,  W.  S.  R  R. .  293  L 

VoorheesVille,  tracks  at  D.  &  H.  C.  Co.  R  R,  326  L 

Wolf  Hill    1,684  T 
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COVNTY  OF  ALB  AX  Y  —  Tbwn  of  Watervliet. 

Cahoes,  tracks  of  D.  &  H.  C.  Ca,  at  station 95  Ii 

Mohawk  Falls,  foot 60  L 

Mohawk  Falls,  crest 130  L 

State  Dam,  HTohawk  river  at  Cohoes,  crest  of . . .  51  L 
West  Albany,  tracks  at  railroad  station,  K  Y. 

C.  R.  R 197  L 

COrXTY  OF  OHEMUNCJ  — Town  of  Big  Flats. 

Beers  Hill,  south  end 1,345  T 

Big  Flats,  high  simmiit  1 9-10  miles  northwest  of.  1,564  T 

Big  Flats,  high  simimit  21-4  miles  north  of . . .  1,()79  T 

Big  Flats,  high  summit  31-10  miles  north  of;  T 

also  3-4  miles  east  of  Cuthre  Run' 1,651  T 

Big  Flats,  high  siummit  2 1-3  milea  south  of 1,800  T 

Hans  Hill,   summit  11-3  miles  west  of  road 

forks 1,699  T 

Hendy  Creek,  high  summit  1  mile  north  of 1,632  T 

Hendy  Greek,  high  sunmiit  11-4  miles  north- 
west of 1,784  T 

Hendy  Creek,  high  summit  13-4  miles  north 

west  ol 1,747  T 

COUNTY  OF  CHEMLNG  —  Town  of  Catlin. 

Beers  Hill,  north  end 1,473  T 

Catlin,  high  smnmit  3  miles  north  of;  also,  2 1-3 

miles  east  of  Lower  Pine  Valley 1,757  T 

Martin  Hill,  summit  1  mile  south  of 1,829    n  T 

Post  Creek,  summit  (Martin  Hill)  12-3  miles 

east  of  1,888  T 

Post  Creek,  high  summit  2 1-10  miles  northeast 

of 1,902  T 

Post  Creek,  high  summit,  1  mile  southeast  of. .  1,865  T 
Post  Ore^,  comer  of  road  1 6-10  miles  eaat  of 

and  immediatey  north  of  Martin  Hill 1,823  T 
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COUNTY  OF  CHEMUNG  —  Town  of  Elmira. 

Big  Island,  high,  summit  1  mile  east  of 1,388  T 

Elmira,  Carre  Corners,  middle  of  road  953  L 

Ehnira,  N.  Y.,  Lu  E.  &  W.  R  R.  crossing  at 

Doan  &  Jones'  lumber  yard i        875  L 

Elmira,  top  of  snuill  bridge  oiver  Hiller  oreek, 

1-3  mile  north  of  Carre  Comers 970  Li 

Fitch  Bridge,  high  summit  1  1-2  miles  north- 
east of 1,418  T 

RefoTtaiaJtory,  railroad  crossing  (N.  Y.,  L.  E.  & 

W.)  1-2  mile  east  of 882  L 

Refofrmartory,  railroad  crossing  (N.  Y.,  L.  E.  & 

W.),  MoCann's  boulevard,  1-2  mile  northeast 

of  .   , 880  L 

Reformatoiry,  top  of  highest  tower 1,101  L» 

Water  Core,  high  summit  1 1-4  miles  northeast 

of,  and  southeast  of  three  road  forks 1,498  T 

COUNTY  OF  CHEMUNG  — Town  of  Horseheada 

Garrs  Hill,  extreme  northwest  comer  of  town- 

dilup 1,405  T 

Horseheads,  N.  Y.,  L.  E.  &  W.  station,  rail . .        903  L 

Horseheaids,  junction  of  N.  Y.,  L.  E.  &  W.,  and 

D.,  Lu  &  W.  R  R  and  road,  1  mile  so^th  of. .        901  L 

Horaeheads,  high  summit  2  miles  due  east  of. .     1,747  T 

Horseheads^  high  summit  1  1-2  miles  north* 

east  of    1,485  T 

HoTseheads,   red   bam,   southwest   comer   of 

roads,  2  2-3  miles  east  of  . ., 1,495  T 

Noirth.  Elmira,  N.  Y.,  L.  E.  &  W.  R  R  orossing, 

1  1-10  nules  soiuth  of 898  L 

North  Elmira,  pail  opposite  signal  tower  of  N. 

Y.,  L.  E.  &  W.  R  R,  1-2  mile  somth  of 901  L. 

State  Reftxnnatory,  yellow  bam  at  comer'  of 

roads,  1  1-2  miles  noirthwest  of 1,417  T 

State  Reformatory,  railroad  crossing  N.  Y.,  L. 

E.  &  W.,  1 1-4  miles  north  of 890  L, 


StATB   EfiTGINBBB   AND   SaSYJEYOB.  95 

Sulliraavdlle,  railroad  croeBing  1 3-4  miles  scutli 

of,  E.  C.  &  N.  track 997  L 

Sulliyanyille,  base  of  large  barn,  2  cupolas,  at 

comer  roads,  1 2-3  miles  south  of 1,161  T 

COUNTY  OF  CHEMUNG  — Town  of  Southport. 

Fitih  Brdge,  high  s  mmit  1 1-3  mil<  s  noutii  of. .      1,698  T 

Hendy  Creek,  high  summit  1 1-2  miles  west  of. .      1,787  T 

Heady  Creek,  oomer  of  roads  on  county  line 

(Steuben  and  Chemung),  3  1-2  miles  west  of; 

also,  3  9-10  miles  north  of  Penneylvania-New 

York  State  line 1,808  T 

Mount  Zoar,  1  mile  south  of  Hendy  Greek 1,780  T 

Bosstown,  highest  point  on  "  Green  Hill,"  1  mile 

east  of  1,747  T 

Bosstown,  high  summit  1  1-2  miles  southeast 

of;  also,   1-3  mile  north  of  New  York  and 

Pennsylvania  State  4ine  1,884  T 

Rosstown,  high  summit  3-4  mile  south  of 1,822  T 

Rosstown,  high  summit  3-4  mile  west  of 1,765  T 

Seely  Creek,  N.  Y,,  L.  E.  &  W.  R.  R.  station 

rail    1,039  T 

Seely  Creek,  high  summit  immediately  south  of 

road  2  3-4  miles  west  of 1,832  T 

Southport,  high  summit*  1  1-4  miles  south  of. .      1,531  T 

Southjwrt,  high  summit  1  mile  north  of 1,880  T 

Southport,  summit  (bluff  over  river)  1  1-2  miles 

north  of    1,129  T 

Southport,  high  summit  1  1-2  miles  southwest 

of 1,360  T 

Southjiort,  N.  C.  R  R.  crossing  3-4  mile  east  of,        872  L 

Southiwrt,  railroad  bridge  over  Seely  Creek,  2-3 

mile  east  of  880  L 

Southport,  railroad  bridge  over  fork  of  Seely 

Creek,  2-3  mile  ea»t  of 884  L 

State  Line  junction,  N.  O.  R  R. 887  L 

Weiss  Crossing,  1-2  mile  south  of  Southport 

on  Tioga  Branch  railroad  901  L 
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COUNTY  OF  CHEMUNG  — Town  of  Van  Etten. 

Spencer  Summit,  base  of  white  ckurch,  road 
comers  3  miles  northwest  of 1,803  L 

COUNTY  OF  CLINTON  —  To\\Ti  of  Altona. 

Altona,  tracks  in  front  of  i-ailroad  station 598.90         L 

Altona   first  railroad  cwssing  west  of  station,  GOO. 24         L 

Aliona  village,  porch  of  Catholic  chuixh 640.00         T 

Ohazy  river,  railway  tracks  at  crossing  of 577.92         L 

Cold  Spring  brook,  railroad  tracks  crossing, 

3-4  mile  west  of  Irona 716.78         L 

Forest  rotation,  tracks  in  front  of 808.82         L 

Goodsix-ed's  stone  house,  north,  side  of  military 
turnpike,  1-4  mile  east  of  road  forks  to  West 

Chazy    924.00         L 

Graves  brook,  south  branch  (second  biook  west 

from  Irona)  railroad  tracks •. 760.74         I 

Inona,    railroad    croswing    1,000    feet    east    of 

station   688.83         L 

Irona  station,  tracks  in  front  of 695.97         L 

Irona,  first  railroad  crossing  west  from  station,  704.77         L 
Irona,    second    railnoad    ci*OHKing    west    from 

station    752.38         L 

Jericho,  ground  at  school lioui^e 1,400.00         T 

John  Dragle's  house,  noi-th  sade  of  Sciota  road 

three  miles  east  of  Altona  village 600.00         T 

Labarges  fa.i"m,  top  of  pile  of  i-ocks  1,000  feet 
south  oif  military  turnpike,  one  mile  and  a 

half  southeast  of  Foi^est  station. 1,020.00         T 

Labarpe^s  bouse,  ground  at 948.00         T 

Labarge's  hill  top,  one  mile  southwest  of 1,230.00         T 

Lochren's  barn,  Mui-tough  Hill 1,170.00         T 

Military  turnpike,  road  forks  to  West  Ohazy. . .  983.00         L 
Military   turnpike,   high  point  of   land    three 

miles  w«jt  of  roa,d  forks  to  West  Cha/y 1,099.00         L 
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Old  Gate  place,  elevation  of  cross-roads  on  mili- 
tary turnpike  100  jardfi  weet  of  Chazy  river, 
near    870.00  L 

BobinKon's  tava*n  (old  deserted  stone  licwse 
on  nortb  side  of  military  tumpdke,  1-4  mile 
east  of  Chazy  roiad  forks),  elevation  of  road- 
way             9G0.00  L 

Sciota  (hOQse  with  flag  on  north  side  of  Altona 

road,  1 1-2  miles  west  of  Sciota  post-oflace) . .         489 .  00  L 

Smithwood  brook,  military  turnpike,  at  cross- 
ing of 833.00  L 

Wood's   Falls,    third   railroad    crossing   west 

from    544.88  L 

Wood's  Falls,   foiu'th  railroad  crossing  west 

from    573.19  L 

COimTY  OF  CLINTON  —  Town  of  Ausable. 

Arnold  Hill,  north  mine 930  T 

Ciintonville,  ground  in  front  of  steps  of  Roman 

Catholic  chnrch   594  T 

Ferrona    507  L 

Keeseville,  track  at  railroad  station 403  L 

Rogers    578  L 

COUNTY  OF  CLINTON  —  T\>wn  of  Beekmamtown. 

Rand  ffill,  Verplanck  Colvin's  signal 1,270.00  T 

Rand  Hill,  Coaat  Snrvey  signial  1,460.00  T 

Crossing  of  Beekmantown- Altona.  town  line  on^ 

the  military  turnpike   681 .00  L 

East  Beekmanitown  150.00  L 

COUNTY  OF  CLINTON  — Town  of  Black  Brook. 

Ansable  Forks,  iron  i>eg,  corner  of  Smith.  & 

Prime's  drag  store   < 551  L 

Black  Bro<^  Roman  Catiiolic  chuTch,  foot  of 

steeple 1,009  T 

Catamount  peak  3,168  T 

13 
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Peru  lake  (Slush  pond)  1,178  T 

Mddle  Kilns,  Black  Bi-ook-Fi-anklm  Falto  road,  1,478  L 

Palmer's  Hill  1,146  T 

TolMiouse,  forks  of  Black  Brook  Franklin  Falls 

land  Black  Brook-Union  Falls  roads 1,405  L 

West  Kilns,  Black  lii^ook  and  Franklin-  Falls 

road 1^678  L 

COUNTY  OF  CLENTON  — Town  of  Champlain. 

Central  Vermont  railroad,  fii«t  road  crossing 

west  of  Bouises  Point  Junction 131.62  L 

CenttraJ  Vermont  raili'oajd,  second  i-oad  drofising 

west  of  Bouses  Point  Junction 191 .71  L 

Central  Vennont  raili-oad,  third  road  ciPOSising 

west  of  Bowses  Point  Junction 218.82  L 

Central  Vea-mont  railroad,  fourth  lOad  cirosising 

weeit  of  Bouses  Point  Junction 172.90  L 

Central  Vennont  railroad,  fifth,  road  crossing 

west  of  Rouses  Point  Junction 163 .64  L 

Central  Vermont  railroad,  fii«t  road  crossing 

west  of  Champlain  station  158.43  L 

Centtral  Vermont  railroad,  second  road  creasing 

west  of  Champlain  station 165.93  L 

Central  Vennont  railroad,  third  road  crossing 

west  of  Champlain  station 175.18  L 

Centml  Vermont  railroad,  fourth  lOiad  crossing 

wesit  of  Champlain  station  (roadway  under 

bridge) 163.92  L 

Central  Vermont  railroad,  fifth  road  crossing 

west  of  Champlain  staUion 174. 88  L 

Central  Vermont  railroad,  sixth  road  crossing 

west  of  Champlain  station  (roadway  under 

bridge)  .    . 189.68  L 

Central  Vennont  railroad,  seventh,  road  cross- 
ing west  of  Chjamplain  station  (switdi) 214.21  L 

Central  Vermont  rafilroad,  eighth  road  crossing 

we«rt:  of  Champlain  station 214.73  L 

Champlain,  brook  east  of  (water  level) 151 .  00  L 
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Champlain,  track  at  railroad  station 160.83  L 

Ohazy  river,  top  of  dam  at  first  croesing  of, 

by  O.  V.  R  R  going  west  from  CSiamplain. .         170.57  L 

Cbazj  river,  at  second  bridge  on  C.  V.  R  R 

gcdng  west  from  Champlain 214.41  L 

Coopersville,  track  at  railroad  station 134.00  I 

Doods  hill,  1  1-2  miles  noirtheast  of  Champlain,        300.00  L 

Rouses  Point,  C.  Y.  R  R  tracks  and  road  cross- 
ing east  at  O.  V.  R  R  depoit 114.49  L 

Bouses  Point  Junction,  ci'ossing  of  D.  &  H.  B. 

R  and  0.  V.  R  R  tracks 124.88  L 

COUNTY  OF  CLINTON  —  Town  of  Chazy. 

Chazy,  tracks  in  front  of  railroad  station 151.0  L 

Chazy   Junction,  tracks 257.6  L 

Sciota,  tracks  at  railroad  station 322.6  L 

West  CJhazy,  tracks  at  railroad  station 264.6  L 

COUNTY  OF  CLESTTON  —  Town  of  Dann^nora. 

Dannemora  mountain,  northwest  peak,  1-2  mile 

northeaBt  of  Dannemora-EUenburgh  road. . .     2,210  T 

COUNTY  OF  CLINTON  —  Town  of  EUenburgh. 

£llenburgh,  C.  V.  R  R  croesing  of  first  brook 

east  of 857.04  L 

EUenburgh  railroad  statpion   918.14        L 

Ellenburgh,  road  under  railroad  bridge  at 889.14  L 

EUenburgh,  river  under  railroad  bridge  at 886.24  L 

Peter  Rock's  house,  5  miles  south  of  military 

turnpike,  on  EUenburgh-Altcna  town    line 

road,  1,000  feet  west  of  road 1,540.00  T 

COUNTY  OF  CLINTON  — Town  of  Mooers. 

Canada  line,  orossfing  of  Mooers  Branch  D.  &  H. 

R  R  tracks  301.t)0  L 

Cannon's  Comers,   forks  of  road  2  1-2  miles 

north  of,  and  1  1-2  miles  south  of  Canada 

line 750.00  T 
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Central  Vermont  R  R,  O.  &  C.  Div.: 

First  road  croBsing  west  of  Mooers  Forks^  ex- 
eluding  one  at  railroad  station 400.40          Li 

Second  road  croeeing  west  of  Mooers  Forks . . .  437 .  07          I# 

Fii»t  poad  crossing  west  of  Mooers  Junctioai . .  284 .  07          L 

Second  road  crossing  west  of  Mooers  Junctilon,  316 .  27          Lr 

Thii*d  road  crossing  west  of  Mooeirs  Junction. .  342.50          Li 

Fourth,  road  crossing  west  of  Moers  Junction. .  348.74          L 

Fifth  road  crossing  west  of  Mooers  Junction . .  383 .  75          L 

Ninth  road  crossing  west  of  Ohamplain  village,  241.76          Ii 

Tenth  road  ctrossing  west  of  Ohjamplain  village,  267.03          L 
Eleventh,  road   cioisBing   wesit  of   Ohjamplain 

village    264.64          L 

Imes  House,  1  1-2    miles    northea^st    Mlooers 

Forks   370.00          T 

Mooers  Forks  railroad  station,  track 387.75          Ii 

Mooers  Junction,  D.  &  H.  and  C.  V.  R  R 279.60          Ii 

Upton  triangulation  station  at  road  cnossing 

Canada  line,  4  miles  northeast  of  Mooers 

Junction    355.00          T 

Weathepspoon  Brook,  crossing  o(f  C.  V.  R  R. .  444.03          L 
Woods  Falls  station,  road  crossing  C.  V.  R  R, 

tracks  at 485 .66          L 

Woods  Falls,  first  road  crossing  west  of 508.47          L 

Woods  Falls,  second  road  crossing  west  of,  on 

Mooers-Altona  town  line 518.34          L 

COUNTY  OF  CLINTON  — Town  of  Plattsburgli. 

Plattsburgh,  railroad  tracks  in  front  of  station,  120.0            L 

COUNTY  OF  CLINTON  — Town  of  Peru. 

Lapham,  railroad  tracks  in  front  of  station 288.0          L 

Valoour,  railroad  tracks  in  front  of  station 166.0            L 

COUNTY  OF  COLUMBLA.  —  Town  of  Claverack. 

Claverack,  village  crossroads  1-3  mile  soutii- 

west  of  railroad  stotioii  1S7                L 

Claverack  creek,  floor  of  bridge  over,  1-2  mile 

southwest  of  Claverack  railroad  statiton 145               L 
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HumpiireyBYille,  fioop  of  bridge  by  stone  mill. .         171  L 

Hninplireysyille,  road  forks  1-4  mile  east  of 

stone  mill 196  L 

HianphreysTllle,  road  junction  1  mile  nortihr 

of,  on  Humphrey8ville-0lavepax»k  road 182  L 

COUNTY  OF  COLUMBIA  — Town  of  Clermont 

Cl^mont,  crossroads  at  post-office  and  hotel . .        226  L 

Clermont,  road  forks  1  mile  west  of  hotel 246  L 

Clermont,  road  j  miction  3-4  mile  north  of,  on 

stage  road  to  Hudson 229  L 

ElizaAille,  1 1-2  miles  west  of,  Columbia-Dutch- 
ess  county  line,   base  of  2-chinmey   white 

house,  just  west  of  top  of  bare  ridge.    (Boad 

south  of  house  is  the  county  line.) 343  T 

laierslie    statiojn,    Bilvemails    and    Rhinecliff 

branch  of  Philadelphia,  Beading  and  !New 

England  Railroad 269  L 

Nevis,  hill  1-3  mile  southwest  of,  summit  on 

Clermont  and  Red  Hook  town  line 326  T 

« Nevis,"  (U.  S.  a  S.  station),  bare  hill  1  1-2 

miles  east  of  Nevis  crossroads,  just  south  of 

road  and  1-4  mile  west  of  Roeliff  Jansen  Kill,        321  T 

BoelifF  Jan<aen  Kill,  water  surface  under  bridge 

1-4  mile  soutfiwest  of  Blue  Store 166  L 

Boeliff  Jansen  Kill,  water  surface  under  bridge 

at  Elizaville  224  L 

Boundtop  Hill,  east  side  of  road,  1  mile  south 

of  Viewmonte   310  L 

Vlewmonte,  nearly  bare  hill  3-4  mile  south  of. .        341  T 

Viei^TUonte,   Ambrose   Boekefeller'a  house,    1 

mile  south  of  road  juncliion  in  front  of 198  L 

COUNTY  OF  COLUMBIA  — Town  of  Oallaitin. 

Elizaville  and  Jai^kson  Comers  road,  junction 

1  1-4  miles  east  of  Elizaville 289  L 

Jaskson  Comers   and   Elizaville  road,  1  mile 

northwest     of     Jackson     Comers  —  highest 

point  in  road  by  watering- trough 301  L 
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« SnydOTnlle,"  (U.  S.  G.  S.  Btatiom),  high  bare 
Mil  1-2  mile  southwest  of  Snyderviile,  west 
Bide  of  road 666  T 

COUNTY  OP  COLUMBIA  — Town  of  Germantown. 

Hover  Hill,  1  mile  mxriheemt  of  Germaintowii, 
base  of  yellow  cujwla  house ; 327  T 

COUNTY  OP  COUMBIA  — Town  of  Greenport 

Greendale,  1 1-4  mileB  northeast  of 385  T 

Jones'  quarries,  1  mile  south  o|f  Hudson  reser- 

voirfi,  bare  ridge  southwest  of  quarries 418  T 

Mt  Mertno  (U.  S.  G.  S.  and  U.  S.  C.  &  G.  S. 

station),  high  bare  hill  2  miles  southwest  of 

Hudson  and  3-4  mile  from  river 543  T* 

"  Olana  "  P.  E.  church,  base  of  house 480  T 

COUNTY  OP  COLUMBIA  — City  of  HudsooL 

Hudson,  Cemetery  HiJl,  noirth  of  Hudson  reser- 
voirs          375  T 

COUNTY  OP  COLUMBIA  —  Town  of  Livingston. 

Bell  Fond,  1 1-2  miles  south  of  Humphxeysville,  222  L 

Blue  Store,  crossroads  186  L 

Blue  Store  Hotel,  floor  of  front  porch 190  L 

Blue  Store,  crossroads,  3-4  mile  northeast  of. .  213  L 
Blue  Store     and     Manorton  —  road     junction 

midway  between  191  L 
Blue  Store,  very  round  and  nearly  bare  hill  1 

mile  northeast  of 346  T 

Blue  Store  and  Burden  road  —  forks  midway 

between    273  T 

Blue  Hill,  north  summit  wooded 595  T 

Blue  Hill,    between    Greendale    and    Burden, 

south  summit  wooded 650  T 

Burdien,  crossroads  east  of 220  L 

Elizaville  Hotel,    lower   board    step  to  poet- 

oflflce    266  li 
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Elizaville,  road  junction  just  north'  of  school- 

hotise 282  L 

Slizayille  and  Manorton  road,  road  junction  1-4 

mile  west  of  Twin  Ponds  (north  one) 273  L 

liyingnton  (Johnstown),  croasTOodB  in  village . .        198  L 

Liytngston,  road  junction  3-4  mile  north  of,  on 

Hudson  and  Clermont  srtage  road,  north  end 

of  road  triangle,  road  leading  to  east 193  L 

livingslon,  road  junction  1-2  mile  east  of  cross^ 

roads  at  "Johnstown"  292  L 

Livingston,  road  junction  11-2  miles  east  of 

croBsroade  and  just  north  of  Pine  Hill 344  L 

Manorton,  south  end  of  road  triangle  at  forks 

southwest  of  church : 245  L 

Manorton,  floor  of  bridge  over  brook  1-2  mile 

aooth  of  church 217  L 

Mt.  Tom  (U.  S.  a.  S.  station),  bare  hill  1  mile 

northwest  of  Burden  croseroads 519  T 

Twin  Ponds  —  north  one  265  L 

COUNTY  OF  COLUMBIA  —  Town  of  Taghkanic. 

Pine  Hill  (U.  S.  G.  S.  station),  summit  just  east 
of  Ldvingston-Taghkanio  town  line,  hill  half- 
way between  West  Taghkanic  and  Johns- 
town,  entirely  bare 617  T 

Schoolhouse  in  extreme  southwest  comer  of 
town  and  in  northwest  comer  of  road  junc- 
tion          496  T 

West  Taghkanic  and  Livingston  road ;  junction  3 
miles  west  of  West  Taghkanic;  also,  1-2  mile 
east  of  Pine  Hill 460  L 

COUNTY  OF  DUTCHESS  —  Town  of  Qinton. 

Beaman  Comers,  1  mile  west  of  Bull  Head, 

road  junction  at  blacksmith  shop 424  L 

Beaman  Corners,  crossroads  1-2  mile  west  of. .  40G  L 

Beaman  Comers,  forks  south  of 377  L 

Bull  Head,  wooded  Hill  1-2  mile  north  of 702  T 
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Clinton  Comers,  tracks  in  front  of  railroad  sta- 
tion          288  L. 

Clinton  Comers  and  Clintoin  Hollow  Toad,2mile8 
from  Clifliton  Coimers,  at  forks  1-2  mile  south- 
east from  and  below  sclioolhonse 34r>  Li 

Clinton  Hollow,  dam  near  bridge 299  L 

Clinton  Hollow,  road  junction  1-3  mile  eiaat  of 
flour  mill,  at  road  leading  to  north 442  Lr 

Clinton  Hollow  and  Schultzville  road,  junction 
midway,  at  road  leading  to  east 426  Jj 

Clinton  Hollow,  road  junotiofn  east  of  flour  mill 
at  long  straight  road  leading  to  south 325  Jj 

Clinltxm  Hollow,  rood  junction  1  mile  southeast 

of — the  branch  road  leads  to  Salt  Point 494  Li 

Conover  Hill,  bare  hill  1  mile  southwest  of  Clin- 
ton Corners  railroad  stotikwi 523  T 

Crum  Elbow  creek,  rood  jumation  just  east  of 
small  bridge  over,  in  extreme  northwestern 
part  of  town 427  L 

Hudson  River  Slate  Company  quarries,  forks 
of  road  northwest  of 596  L 

Lent  —  Orchard     Hill     farm    —    prominent 

wooded  hill  1.-2  mile  east  of 731  T 

Long  Pond,  wooded  hill  3-4  mile  northwest  of. .         750  T 

Pleasant  Plains,  in  fi-out  of  store  and  poat- 
oflice 287  L 

Pleasant  Plains,  1-2  mile  north'  of,  at  junction 
of  private  road  leading  to  west 282  L 

Pleasant  Plains,  high  wooded  hill  1-2  mile 
south  of 619  T 

"  Pleasant  View,"  midway  between  Clinton  Cor- 
ners and  Schultzville,  200  yards  west  of  road, 
base  of  red  roofed  yellow  house '     549  T 

Poughkeepsie  and  Eafltem  railroad,  first  road 

crossing  1-3  mile  south  of  Clinton  Corners . .        277  L 

Poughkeepsie  and  Eastern  railroad,  second  road 

crossing  1  mile  south  of  Clinton  Comers 278  L 
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PoQghkeepsie  and  Eastern  railroad,  third  road 
crossing  (near  aecond)  SQUth  of  Clinton  Oor- 

nerg 277  L 

Pouglikeep«ie  and  Eastern  railroad,  first  road 

crossing  1-4  mile  nortb  of  Olinton  Comers. .         292  L 

Schnltz  Mountam,  high  wooded  hill  in  north- 
west -psiTi  of  the  town,  southwest  of  Long 

Pond 780  T 

Schnltzvllle,  crossroads  by  poet-office 375  L 

Schnltzville,  rooid  juinction  3-4  mile  north  of 358  L 

Schnltzville,  crossroads  1  ndle  east  of 401  L 

Schnltzville,  road  jnnctiofn  1-2  mile  south  of . . .        467  L 
Traver  Hill,  U.  S.  G.  8.  station,  northwest  part 
of  town,  3-4  mile  (northwest  of  Schultz  Moun- 
tain          693                T 

COUNTY.  OF  DUTCHESS  —  Town  of  Hyde  Park. 

Grum  Elbow,  crossroads  south  of,  junction  of 

Quaker  lane  and  roads  leading  to  Hyde  Park 

and  Salt  Point  329  L 

Ea«t  Park,  crofisroads 233  L 

East  Pai'k,  forks  1-2  mile  west  of,  by  saw-mill,        208  L 

East  Park,  forks  1-4  mile  east  cf,  by  sdiool- 

honse 233  L 

East  Park,  on  road  east  from,  1  1-4  nules,  at 

private  road  leading  to  south 297  L 

East  Park,  road  junction  1  1-2  miles  east  of, 

and  1  mile  west  from  Quaker  Lane 249  L 

Hyde  Park,  N.  Y.  C.  &  H.  R  R  R  tracks  in 

front  cf  railroad  station 10  L 

Hyde  Park,  road  junction  northeast  of,  and 

near  railroad  station 39  L 

Hyde  Park,  forks  half  way  frwn  station    to 

village 114  L 

Hyde  Park,  crossroads  at  Baptist  chui-ch 178  L 

Hyde  Park,   junction    of   Albany    and    Main 

streets  .   .  - 187  L 

14 
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Hyde  Park,  juncftion  of  Albany  and  Albertaon 
fltreets  .  . 184  L 

Hyde  Park,  jmwrtion  of  Albany  and  Williams 
streets 184  L 

Hyde  Park,  road  junction  1-2  mile  south  of  vil- 
lage crossrOiads  (Albany  and  Market  streets),        186  L 

lioyd  Hill  (U.  S.  G.  S.  &  G.  S.  station),  east 
part  of  town,  3  1-2  miles  northieaflt  of  Hyde 
Park.   606  T 

Lloyd  Hill,  base  of  red  roofed  white  house  1-2 
mile  southeast  of,  north  side  of  and  at  high- 
est point  in  road 465  T 

Uoyd  Hill,  Qrum  Elbo^w  and  Pleasant  Plains 
road,  northeast  of,  just  north  of  sehoolhouse, 
at  junction  of  road  leadlmg  to  east 334  L 

Pleasant  Plains  and  Wurtemburg  road,  junc- 
tion midway  just  west  of  Oum  Ellow  creek, 
at  po«4  leading  up  steep  hill  to  west '     299  L 

Staatsburgh,  New  York  Central  and  Hudson 
river  railroad  tracks  in  frtxnt  of  railroad 
station 30  L 

Staatsburgh,  N.  Y.  C.  &  H.  R.  R  R,  undergrade 
crossing,  1  mile  nortih  of,  flcor  of  road  bridge 
opposite  residence  of  Mr.  Dinsmore 48  L 

Staatsburgh,  N.  Y.  0.  & H  R.  R  R,  undergrade 
crossing,  1-2  mile  nortli  of,  floor  of  road 
bridge  opposite  large  white  house  on  hill 
west 54  L 

Staatsburgh,  N.  Y.  O.  &  H.  R.  R.  R,  first  under- 
grade crossing,  1-4  mile  north  of,  floor  of  road 
bridge 51  L 

Staatsburgh,  N.  Y.  C.  &  H.  R  R  R,  over-grade 
crossing  at  private  road  1  mile  south  of,  road 
under  bridge  7  L 

COUNTY  OF  DUTCHESS  — Town  of  Milan. 

Boice  Hill  (U.  S.  G.  S.  and  U.  S.  C.  &  G.  S. 
station),  southwest  corner  of  town,  high  bare 
hill  1-2  mile  north  of  Enterprise  i>ost-office 
and  almost  on  Milan-Rhinebeck  town  line. ,         749  T 
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"Cherry     Grove,"     2     ndleB     southwest     of 

Lafayetteville,  forks  south  of  (echoolhouse 

just  east  of  forks) 662  I* 

Ck>kertown  and  Elizarille  roeui,  highest  point 

on  road,  1-2  mile  north  of  cupola  s^choolhouse,  426  L 
Ookertown,  forks  1-2  mile  east  of,  just  south- 
west of  spring  under  tree 352  It- 

Cokertown  (U.  S.  G.  S.  station)  west  side  of  road 

11-2  mUes  southeast  of  Crokertown;   four 

apple  trees  on  small  flat  summit 725  T 

Ookerroifv'n  and  Jackson   Comers  road,   11-2 

miles  ^ast  of  Cokertown,  on  south  ^de  of 

Turkey  Hill,  base  of  white  house,  north  side 

of  road  (red  bams  back  of) 665  T 

Elizaville  and  Cokertown  road,  road  junction 

3-4  mile  south  of  EllersviUe  railroad  station, 

north  end  of  road  triangle 291  I> 

Jackson  Comers,  tracks  in  front  of  railroad 

staMon,  Silveraails  and  Rhinecliff  branch  of 

Philadelphia  and  Beading  and  New  England 

railroad    328  L 

Jat^son  Corners,  in  front  of  CoHe's  store  and 

post  office 300  L 

Jackson  Comers,  road  junction  1-4  mile  east  of 

Cole's    store,    aft   road    leading   to   railroad 

station    359  L 

Jackson  Comers,  road  forks  on  telegraph  pole 

1-2  mile  south  of  railroad  station 349  It 

Jackson  Come(rs,  road  junction  1  mile  south  of, 

at  road  leading  to  east  by  barn  in  southeast- 
em  comer 400  L 

Jacksou   Comers,  rojcky  bare  hill  3-4   miles 

southwest  of  731  T 

Jackson  Comera,  high  nearly  bare  hUl  11-2 

miles  southwest   of,  1-2  mile   northeast  of 

schoolhouse  Is  o.  8   886  T 

Jackson   Comers,  high  sharp   wooded   hill   2 

miles  south  of,  west  of  telegraph  road  on 

way  to  Lafayetteville  875  T 
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Lafayetteville,  crossroads 667  L 

Lafayetteville,  road  juBiction  3-4  mile  west  of, 

aliso  opposite  gate  to  private  road  leading  to 

north    551  L 

Lafayetteville,  road  jimotion  2  miles  north  of, 

east  of  schoolhouse  520  It 

Lafayertteville,  road  junction  2  miles  north  of, 

west  of  schoolhouise 535  Ij 

Lafayetteville,  prominent  wooded  hill  1  mile 

northwest  of,  very  steep  near  summit 848  Li 

Turkey  Hill  (U.  S.  G.  S.  station),  13-4  miles 

northeast  of  Cokertown  and  1-2  mile  north  of 

road   to  Jackson  Oomere;   highest    hill   in 

-vicinity;   bare    783  T 

COUNTY  OF  DUTCHESS  —  Town  of  Pleasant  Valley. 

Barnes  Hill  (U.  S.  G.  S,  station),  northwesit  jwirt 

of  town,  bare  hill  west  of  and  near  road 534  L 

Dennis  Hill  (U.  S.  G.  S.  stationj),  high  bare  hill 

in  northwest  part  of  town,  just  south  of  road 

from  Hvde  Park  to  Salt  Pond 563  T 

Pleasant  Valley,   Ponghbeepsiei  and   Eastern 

railroad  tracks  in  front  of  railroad  siation.  .199  L 
Poughkeepsie  and  Easteom  railroad,  road  cross- 
ing 1-2  mile  south  of  Pleasant  Valley 212               L 

Poughlveep^e  and  Eastern  I'ailroad,  first  road 

crossing  1-2  mile  north'  of  Pleasant  Valley. .         227  L 

Poughkeepsie   and    Eastern    railroad,    second 

road  crossing  2 1-2  miles  north  of  Pleasant 

Vallev    230  L 

Poughkeepsie  and  Eastern  railroad,  third  road 

crossing  north  of  Pleasant  Valley,   1  mile 

south  of  crossing  of  P.,  R  &  N.  E.  K.  R 247  L 

Poughkeepsie  and  Eastern  railroad,  first  i-oad 

crossing  north  of  Salt  Pond,  i-oad  to  east. .         240  L 

Poughkeepsie    and    Eastern    railroad,    second 

road  crossing  north  of  Salt  Pond,  road  to 

Clinton  Comers   2G0  L 

"Quality  Place,"  11-2  miles  southeast  of  Salt 

Point,  forks  east  of 2G7  L 
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Salt  Point,  Poughkeepsie  and  Eafitem  railroad 

traclis  in  front  of  railroad  station 249  L 

Salt  INrfnt,  floor  of  red  iron  bridge  over  Wap- 

pinger  creek,  1-2  mile  east  of  Salt  Point 238  L 

SWtJ  Point,  fofrks  1-2  mile  eaist  of,  jnst  west  of 

P.  R  &  N.  E.  R  R  crossing  . .' ^ 241  L 

Van  Wagner  station  (P.  &  E.  R  R),  road  junc- 
tion 2  miles  northeast  of  and  1 1-2  miles  west 

of  Pleasant  Valley,  just  south,  of  junction  of 

Pleasant  Valley  and  Salt  Podnt  roads 296  L 

WashingtoQi  Hollow,  forks  by  old  schoolhouse 

1  mile  southwest  of 352  L 

Wasihin^n  Hollow  and  Pleasant  Valley  road, 

1  mile  soutbwedt  from  Washington  Hollow, 

at  forks  1-4  mile  south,  of  old  schoolhouse. . .        368  L 

COUNTY  OP  DUTCHESS  —  Town  of  Poughkeepsie. 

Van  Wagner  flag  station,  Poughkeepsie  and 

Eaistem  railioad,  rails  in  front  of 242  L 

Van  Wagner  station,  road  junicition  1-2  mile 

north  of   265  L 

COUNTY  OF  DUTCHESS  —  Town  of  Red  Hook. 

Barrytown,  N.  Y.  C.  &  H.  R.  R  R.  tracks  in 

front  of  railroad  station  15  L 

Barrytown  "Comers,"  1  mile  fixwn  Barn^town     . 

railroad  station 173  L 

Cokertown,  road  junctfon  just  west  of 344  L 

Madalin,  crossroads  at  hotels 152  L 

Madalin,  croesroads  1-2  mile  east  of 149  L 

Madalin  (U.  S.  G.  S.  station),  bare  hill  1  1-2 

milesi  east  of  Madalin,  on  south  side  of  i^oad 

to  Upper  Red  Hook,  highest  hill  withSn  3 

miles 409  T 

Bed  Hook,  tracks  in  front  of  railroad  station, 

Silvemails  aind  Rhinecliff  brandh  of  Phila- 

delphfa,  Reading  and  New  England  railroad,        217  L 
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Bed  Hoak,  village  crossroadB  bj  hotels 217  L 

Bed  Hook,  road  junction  1  mile  northeast  of. .        232  L 

Bed  Hook,  road  junction  1-2  mile  weat  of 207  L 

Bed  Hook  and  Barrjrtown  road,  higiieflit  point 

on^  half  way  between 280  L 

Bed  Hook,  crossroads,  Fish.  aaid.  Depot  streets,        215  L 

Saw  Kill,  water  surfttoe  lAder  bridge  half  way 

Bed  Hook  and  Upper  Bed  Hook 203  L 

.Spring  Lake,  tracks  in  front  otf  railroad  station, 

Silvemails  and  Bhinecliff  branch  of  Piiiladel- 

phia,  Beading  and  New  England  railroad. .         254  L 

Spring   Lake,  hill  directly  south  of    milroad 

station 502  T 

Stony  creek,  1  1-4  miles  northeast  of  Madalin, 

floor  of  bridge  over  —  bridge  just  east  of  mill,        171  L 

St  Stephen's  College,  Anandiale,  long,  bare  Mil 

1-2  mile  nortiheast  of 005  1 

Tivoli,  N.  Y.  C.  &  H.  B.  R  B  track*  in  front  of 

railroad  station 10  L 

Tivoli,  rood  junction  1-2  mile  east  of,  at  river 

road,  from  north. 148  L 

Upper  Bed  Hook,  in  road  east  of  hotel 238  L 

Upper  Bed  Hook,  road  junction  3-4  mile  soutji- 

west  of  241  L 

Upper  Bed'  Hook  and  Bed  Hook  road^  junction 

1  1-4  miles  south  of  Upper  Bed  Hook 226  L 

Upper  Bed  Hook,  base  of  yellow  house  on  top 

of  ridge  1 1-2  miles  nortiheaBt  of,  house  north 

side  of  mad  ssiA   100    yards  east  of    road 

junction 359  51 

Upper  Bed  Hook,  wooded  hill  1  mile  nortiheast 

of,  steep  on  northwest  side 485  T 

COUNTY  OF  DUTOHESS  —  Ty>wn  of  BIhinebeck. 
Berger  Hill  (U.  S.  G.  S.  station)  U.  S.,  O.  & 
G.  S.  station  of  1857,  know  as  "Traver;''  on 
Bhinebeck  and  Wurtemiberg  road,  midway; 
west  side  of  rood 562  L 
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Crum  Elbow  creek,  near  headwaters;  road  junc- 

tioo  between   small   bridges  very  near  on 

either  side   518  L 

"EUeralie,"  Levi  P.  Morton's,  base  of  house. .         190  T 

Moimt  Rutzger,  2  1-2  miles  north  of  Khinebeck, 

Poof  of  tower 390  T 

Bhinebeck  village,  crossroads  in  front  of  Rhine- 
beck  hotel    203  L 

Bhinebeck,  in  front  of  Bhinebeck  inn 201  L 

Rhinebeck,  road  forks  east  of  village  by  cider 

miU : 194  L 

Rhinebeck   and   Lafayetteville   road,   jimction 

1 14  miles  east  of  Bhinebeck,  at  road  leading 

to  Wxirtemberg 215  L 

Rhinebeck  and  Wurtemburg  road,  1  1-2  miles 

east   of  Rhinebeck,  road   junction  €5   feet 

above  Landsman   creek,  house  and    green- 
houses in  southwest  comer 272  L 

Rhinecliff,  N.  Y.  C.  &  H.  R  B.  R  tracks  in 

front  of  station 12  L 

RhineclifF,  oa  stage  road  to  Bhinebeck,  1  mile 

from  railroad  station,  where  road  bends  to 

the  east,  at  junction  of  short  road  to  west. .  97  L 

Rhinecliff  and  Bhinebeck  stage  road,  just  east 

of   schoolhouse  at  junction    of   river   road 

leading  to  north   152  L 

Wurtembupg,   road  junction  1  mile  north  of 

church,  at  road  leading  to  east 363  L 

Wurtemburg,  first  road  junction  south  of,  at 

road  to  east 389  L 

Wurtemburg,  second  road  junction  south  of, 

at  poad  to  west 352  L 

Wurtemburg,  thitd  and  fourth  road  junctions 

south  of,  midway  between  roads  to  west  and 

east 316  L 
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COUNTY  OF  DUTCHESS  — Town  of  StanWrd. 

Bear  Market  Four  OoPiiei«,  road  junction  3-4 

miles  west  of 458  L 

Bear  Market  Four  (^ornersj  rood  junction  1  1-4 

miles   west  of,   at   rood    leading   south   to 

Clinton  Oomeps 560  L 

Bear  Maj*ket  Four  Comers,  forks  1  1-2  miles 

west  of,  at  roads  leading  to  Sehultzville  and 

Lafayeftteville    G35  L, 

Bridge  Hill  (U.  S.  G.  S.  station),  extreme  north- 
west part  of  town,  1  mile  nortiliieast  of  school- 

house  at  crossroads,  high  bare  hill  west  of 

higher  ridge 883  T 

Bull  HeaJd,  crossroads  1  1-2  miles  nortiieast  of, 

schoolhouse  in  northeast  ooimer;  elevation 

at  crossroads  555  L 

Poughkeepsie  amd  Eastern  railroad,  first  road 

crossing  south  of  Willow  Brook,  1-3  mile 

east  of  Upton  Pond  House 354  L» 

Prospect  Hill,   just   east   of   Stanford-Clinton 

town  line,  1-3  mile  north  of  sohoolhouse,  line 

of  tall  trees  on  summit 723  L 

Upton  Pond  House,  base  of  house  in  front 355  T 

Willow  Brook,  Poughkeepsie  and  Eastern  rail- 
road tracks  in  front  of  irailToad  sttation 351  L» 

Willow  Brook,  road  junetjoai  1-2  mile  north  of, 

at  road  leading  to  Stanfordyille 352  L# 

Willow  Brook,  forks  1-2  mile  nortih  of,  at  road 

to  Bear  Market  Four  Oorners 363  L 

Willow  Brook,  forks  3-4  mile  north  of,  road  to 

north  nearly  level,  road  to  west  up  steep 

hill    371  L 

COUNTY  OF  ERIE  — Town  of  Amherst 

Erie  canal,  three  miles  noii3i  of  Qetzville 570  L 

Getzville,  track  at  statioii 583  L 

Getzville,  three  comers  2  miles  north  of 578  L 
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Gretzville,  four  comers  1-2  mile  north  of 577                L 

Gtetzville,  three  comers  1  mile  south  of  railroad,  5S2  L 
Getzville,  first  road  crossing  (1  mile)  west  of 

station 576               L 

Getzville,  second  road  crossing  (1   1-2  miles) 

west  of  station  576                L 

Getzville,  third  road  crossing  (3  miles)  west  of 

station   575               L 

Getzville,  first  road  crossing  (1-2  mile)  east  of 

station   583                L 

COUNTY  OF  ERIE  — City  of  Buffalo. 

Buffalo,  sui-faee  of  water,  Lake  Erie 573  L 

Buffalo,   raili-oad    tracks   at  Exchange   street 

station 582  L 

Buffalo,  Bidwell  place,  north  end 631  L 

Buffalo,    Delavan    avenue    and    Williamsville 

road    638  L 

Buffalo^  Delaware  avenne  and  Utica  street 664  L 

Buffalo,  Elk  and  Seneca  streets 584  L 

Buffalo,  Filmore  Paikway  and  Batavia  street. .  602  '  L 

Buffalo^  Genesee  avenue  and  Jefferson  sti^eet. .  625  L 

Bnffalo,  Humboldt  avenue  and  Main  street..  641  L 

Buffalo,  Main  and  Bird  streets 646  L 

Buffalo,  Soldiera  place  (west  side) 619  L 

Buffalo,  Tonawanda  and  Bii'd  streets 590  L 

COUNTY  OF  ERIE  —  Town  of  East  Hjmiburgh. 

Webster  Corners,  three  corners  1 1-2  miles  north 

of,  road  east 715  L 

Webster  Oomers,  three  comers  1  mile  north  of,  758  L 
Webster    Corner's,  three    corners    1  1-2    miles  . 

west  of 725  L 

Webster  <\.r:iei's,  four  comers  34  miles  south 

of 719  L 

Windom,  throe  coiners  1  mile  south  of 749  L 

15 
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T!<5t3?TY  OF  EREE  — Town  of  Hamburgh. 

Ba}'  View,  three  corners  3-4  mile  south  of  Bay 

View  Hotel    585  L 

Big  Tree,  four  comers  at  hotel 664  L 

Big  Tree,  thr6e  oorners  1-2  mile  west  of 717  L 

Big  Tree,  four  comers  1-2  mile  west  of  station. .  685  L 

Lake  Erie,  surface  of  wnater 573  L 

COrXTY  OF  EEIE  — Town  of  Tonawantla. 

Tonawianda,  grade  crossing  Bata\^a  branch  of 
K  Y.  C.  &  H.  R  R  R  and  N.  Y.,  L.  E.  &  W. 
R  B   580  1j 

Tonawanda,  track  K  Y.,  L.  E.  &  W.  R  R  cross- 
ing Ellicott  creek 582  L 

COUNTY  OF  ERIE  —  Town  of  West  Seneca. 

Ebenezer,  three  comers  of  plank- road  at 635  Li 

Ebenezer,  crest  of  hill,  four  corners  at 6'33        ^       Ii 

Ebenezer,  three  comers  on  plank-road  1  mile 

west  of 619  L, 

Ebenezer,  water  level  of  Oazenovia   creek  ait 

plank-road  crossing  1 1-4  miles  west  of 60f)  Li 

Keser\'e,  road^vay  at  toll-house 6.*52  L# 

Beserre,  three  comers  3-4  mile  northwest  of . . .  618  Li 

Reserve,  three  comers  road  west  ati 640  Jj 

Keserve,  three  comers  at  road  west  3-4  miles 

souftheast  of 707  L* 

eOI'XTY  OF  E88EX  — Town  <:f  Cniesterfield. 

Auger  lake,  water  level 540.00  L 

Auger  lake,  house  between  forks  of  Keeseville- 

Elizabethtown      and      Kees?eville-Willsboro 

roads,  two  miles  south  of  Interlaken  House,        782.00  Li 

Auger  lake,  road   crosMng  half  mile  east  of 

Intf rlaken  House    556 .00  L# 

Auger  Lake  brook,  floor  of  iron  bridge,  2  miles 

south  of  Keeseville,  on  Elizabethtown  road. .         483.80  Li 
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Baldfaee  mountain 2,220.00  T 

Buttermit  pond   679.00  T 

Fordway  mountain    1,425.00  T 

Jnterlaken  House,  Auger  lake 617.00  T 

Interlaken  Hotel,  crosaroads  1-2  mile  east 556.30  L 

Keeseville,  Eoman  Catholic  cburch,  south,  of 

river,  top  of  top  step  in  front  of  door  (main 

entrance) 509.00  L 

Keeseville,  Elizabethtown  and  Willsboro  roads, 

three  forks  of  780.30  L 

liOke  Chamiplain,  water  level 101 .  10  L 

Jjong  pond  mmimlt,  betrtveen  Lang  pond  and 

Au^er  lake,  on  Keeseville- Will sboro  road..  993.00  L 
Jla^yo  Houise,  three  corners  road,  3  miles  south 

of   Keeseville,   on   Keeseville-Elizabethtown 

Poad    677.50  L 

Miaguire  8  houise,  north  slope  of  Poke-a-Moon- 

»Mne    1,114,00  T 

3Iontread  or  Bluff  mountain   2,956.00  T 

31t.  Bij:elow  (Coast  Survey  Signal) 1,658.00  T 

Jit.  Bigelow  (west  ledge)  1,651.00  T 

3It  Poke-a-Moottshine   (Colvin  signal) 2,162 .  00  T 

Port  l>o(uglaA  railroad  station,  tracks 204.00  L 

prospect  Hill,  Burton  signal   915.00  T 

Schoolhouse,  red  brick,  on  Keeseville-Willsboro 

road    846.00  L 

Schoolhouse,   red  brick,  small   pond   1-2  mile 

south  of    831.00  L 

(K)1:NTY  of  ESSEX  — Town  of  Elizabethtown. 

Bald  peak  3,007  T 

Cobble  hill   1,792  T 

Peer  mountain    2,177  T 

Elizabethtown,  Colvin's  bench-mark  on   door- 
sill,  main  entrance  to  Man^^ion  house 599.5  L 

Elizabethtown,   Colvin's  bench-mark  noa'th  of 

Keene  road  near  gristmill,  1-2  mile  west  of,  698.4  L 
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Elii^bethtown-Keene    i-oad,     CoMn's    bench- 
mark on  rock  east  end  of  bridge  over  Boqnet 

riyer  at  Jackson  Fork 759.1            L 

Elizabethtown-Keene    roiad,     CJolvin's    bench- 
nmrk  on  small  rock  south  side  of  road  100 

feet  west  of  John  Murphy's 1,261 .7           L 

Elizabethtown-Keene    road,     Colvin^s    bench- 
mark on  rock  north  side  of  road  400  feet 

eaist  of  James  McDougars  house 1,482.3            L 

Elizabethtowu-Westport  road,  Oolvin's  bench- 
mark om  rock  north  side  of  road  east  end  of 

RaTen  pass 708.1           L 

Elizabethtowu-Wefi^tpo^t  road,  Oolvin's  bench- 
mark on  granite  boulder,  west  end  of  Baven 

pass    722.5               L 

Holcomb  mountain   2,326               T 

Hurricane  mountain    3,689               T 

Iron  mountain  1,960               T 

Lincoln  pond   1,050               T 

Idncoln  pond,  crossroads  2  miles  north  of 1,170               T 

Little  Eaven  mountain  1,400               T 

Noble  mountain    2,900               T 

Oak  hill    1,730               T 

Raven  mountain  (C.  S.  triangulation  station) . .  1,967               T 

Split  Rock  mountain  (highest  point)  1,960               T 

Wood-s  hill    1,240          •      T 

COUNTY  OF  ESSEX  — To^n  of  Eesex. 

Boquet  mountain,  summit 1,225               T 

Boquet  mountain,  west,  east  end 1,245               T 

Boquet  mountain,  west^  west  end  1,225               T 

Boquet  village,  summit  of  roadi  1-2  mile  west  of,  340               T 

Essex  raili'oad  stiation,  tracks 277               L 

Essex,  First  Baptist  Church 619               T 

Essex  Village,  stone  church  1-2  mile  north  of. .  165                T 
John  Lott's  house,  1-2  mile  southwesrt:  WTiipple 

mountain 381               T 
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Lake  Ghamplalii,  water  levd 101  L 

Schoolfa.oa0e,  wMte,  on  road  between  Whallens- 

burgh  and  Split  Rock  light 290  T 

Split  Bock  light,  foot  of  tower 170  T 

SxBiunit  between  Essex  and  Essex  Station  Four 

Oomeps 360  T 

Whallensburgh  railroad  station,  tracks 273  L 

Whipide  moiuaitain,  snmmlt 980  T 

OOUIST^'  OF  ESSEX  — TowTi  of  Jay. 

Ansable  Porks,  foot  of  tower,  Grayes'  horise . .  562  T 

Bald  mountain  2,139  T 

Bassett  mountain 1,954  T 

Clark  mountain 1,577  T 

Oememts  mountain  (east  end) 2,,5iiJ  T 

Clements  mountain  (west  end)  .' 2,555  T 

Ellis  mountain 1,856  T 

Hamlin  mountain  (iron  bolt  marking  Wilming- 
ton-Jay town  line)  2,122  T 

Haystack  mountain  1,338  T 

Jay,  floor  of  bridge  over  Ausable  river 644        L  &  T 

Jay,  red  brick  church,  white  steeple 691  T 

Mt  Ebenezer  (east  top) 1,768  T 

Pat  Madiden's  house,  5  miles  southeast  of  upper 

Jay,  on  Jay-Elizabethtown  road 1,763  T 

Battlesnake  Knob  (on  Jay-Wilmington  town 

line) 1,855  T 

Btickney  biddge,  over  Ausable  river 585        L  &  T 

Upper  Jay,  white,  frame  church,  west  of  road, 

west  bank  of  Ausable  river j 676  T 

Wainright  mountain 1,633  T 

Willey  House,  old  house  in  flat  1  mile  northeast 

of  East  Hill,  Keene  valley 2,225  T 

COUNTY   OF  ESSEX  — Town  of  Keene. 

Allen  mountain 4,257  T 

Auaable  lake  (lower)  1,959  L 

Ausable  lake  (upper) , 1,993  L 
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Ausable  river,  Colvin  B.  M.  on  bridge  stringer 

oyer,  at  foaks  of  road  3  miles  below  KeeneVal-  "     ->. 

ley  post-office 982.5            L 

Ausable    river,    ea»t    brancih,    cpcmsing    near 

Beedes  .   .   / \ 1,089               L 

Ansalble  river,  east  branch,  at  Shaw's  boidge. .  972  L 
Ansaible  river,  east  branch,  at  bridge  at  Keene 

village 818               L 

Ausable  river,  west   branch,  at   Noi-iii   Elba 

bridge 1,676               L 

Avalanch.e  lake  2,863               L 

Basin  mountain 4,823               T 

Baxter  mountain  2,400               T 

Bear  Den  mountain 3,423                T 

Big  Slide  mouintain 4,255               T 

Cascade  mountain ' 4,092               T 

Cascade  lake  (upjper) 2,039               L 

Cascade  lake  (lower) 2,032               L 

Cascade  lake  (lower),  Colvin  B.  M  on  rock  west 

side  of  outlet 2,035.7            L 

Oiapel  pond 1,602               L 

Golden  lake 2,764               L 

Dial  mountain 4,023               T 

Gran*  mountain,  tiiiiangulation  station 4^622              .  T 

G^tMio  mountain i 4,738                T 

Gill  brook,  crossing  at  road  to  Ausable  lake. . .  1,465               L 

Hop-kins  peak 3,175               T 

Indian  Face  mountain 2,730               T 

Keene  valley,  Colvin,  B.  3L,  north  side  Eliza- 

betbitown  road  in  pass  between  Ausable  and 

Boquet  waters   1,709 .7            L 

Keene  valley,  Colvin,  B.  M.,  in  Elizabethtown 

road  on  flat  rock  in  front  of  log  schoolhouse 

on  Pariridge  hill 1,664.7            L 

Keene  valley,  Colvin  B.  M.,  on  rock  in  forks  of 

road  to  Keene  valley  and  Keene  tillage  in 

front  of  Holt's  house 995.7            L 
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Keece  valley,  Oolvin  B.  M.  in  foundatioii  of 

piazza  of  Dibble's  house 1,033 .9  L 

Keene  vallev,  Colvin  B.  M.  on  flat  rock  200  feet 

north  of  Beede's  house  (old  place) 1,294.2  L 

Keene  valley,  Colrin  B.  M.  on  rock  near  Beede's 

new   house    1,359.3  L 

Keene  valley,  Oolvin  B.  M.  on  rock  over  Johns 

brook 1,016.6  L 

Keene  vallev    854  L 

Knob  Lock  niounitain   3,184  T 

Lake  Champlain,  meaji  level 101  L 

Marcy  and  Cold  Spilng  trails,  junction  of 2,028  L 

Moose  mountain 2,760  T 

Mount  Ck>lden,  trdangulation  station 4,713  T 

Mount  Oolvin   4,074  T 

Mount  Haystack,  triangulatioai  station 4,918  T 

Mount  Marcy,  triangulatioai  station 5,344  L 

Mount  Marcy,  hunip  on  south  side  of 4,998  L 

Mount  Mai*cy,  1  mile  south  of  Oohin  B.  M.  ait 

junction    of  trails  to   Skylight,   Marcy   and 

Lake 4,349  L 

Mount  Redfield 4,600  T 

Mount  Skylight   * 4,920  T 

Nippletop  mountain 4,620  T 

Noonmark  mountain 3,552  T 

Fitchoff  moimtain,  north  of  Oascade  lakes 3,520  T 

Porter  mountain   4,070  T 

Potash  mountain   2,820  T 

Red  rook  on  Oak  ridge 2,490  T 

Bocky  Peak  ridge,  highest  point 4,375  T 

Booster  Comb  moimtain 2,785  T 

Bound  moimtain    3,145  T 

Saddleback  mountain  4,530  T 

Soda  mountain   2,697  T 

Spread  Eagle  mountain 2,860  T 

Table  Top  mountain 4,440  T 
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Tear  of  the  Caond®  lake 4,321  L 

Tripod  mauntain 3,340  T 

Wolf  Jaws  mountain 4,225  T 

COU^sTY  OF  ESSEX  — Town  of  I^wis- 

Deerfleld  mountain .'  2,080  T 

Francis  Dnpair's   honse,   Kejeseville-Elizabeth- 

ixmn,  south,  of  Poke-a>-Mooaishine 860  T 

Hale  Hill    1,640  T 

Lewis  Center,  sohoolhouse  on  Jay  road  2  1-2 

miles  northwest  of 1,156  T 

Lune  Kiln  mountain  (east  point)  2,925  T 

Lime  Kiln  mountain  (weat  point) 2,913  T 

Mapciel  Phillippe'a  house,  1-2  mile  south  of 

Piokie-a-Moonfshine    850  T 

Methodist  CSiurdi,  crossroads,  Keeseville-Elizar 

bethtbwn    and    Kellybrook-Reber    roads,    4 

miles  east  of  north  of  Lewis  Center. .......  638  T 

Mt  Fay  2,312  T 

Old  kilns,  3  1-2  miles  northwest  Lewis  Center,  1,655  T 

Rattlesnake  mountain:    1,328  T 

Saddleback  mountain   3,623  T 

Severance's  house,  1  mile  north  Tower's  forge. .  562  T 
Thois.   Crostf   house   at   bridge   across   ni5i*th 

bramch   Boquet    river,   Keeseville-Elizabefli- 

town  road 640  T 

COUNTY  OF  ESSEX  — To^Ti  of  Moriah. 

Bald  Knob  2,055  T 

Barton  hill  1,889  T 

Belfry  hill 1,892  T 

Blueberry  hill   2,323  T 

Broughton  ledge,  highest  point  1,963  T 

Harris  hill,  highest  point 2,190  T 

Mineville,  railroad  crossing  near  post-offlce 1,202  L 

Mount  Tom    1,620  T 

Port  Henry,  rail  in  front  of  station 120  L 
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COUNTY  OF  ESSEX  —  Town  of  North  Elba, 

Brewsteap  triangulatiofn  station  (Oolvin) 1,981  T 

Buck  Island  2,188  T 

GtiTibb  river  bridge,  Colvin  B.  M.  on  flat  rock 

0oath  side  of  road  and  300  feet  west  of  bridge,  1,742 . 9  L 
Churdh,  one  mile  eoutti  of  Nori:li  Elba  post- 

offloe  1,810  T 

Clear  lake 2,153  L 

Cobble  bill    2,330  T 

Freeman's  Home,  Oolvin  B.  M.  on  rock  in  front 

of  Bchoolhouse  2,086  L 

Grand  View  House,  Lake  Placid 1,960  T 

Lake  Placid,  water  level 1,864  L 

Mdntyre  mountain   5,112  T 

Mirror  lake,  water  level  1,860  L 

Mount  Jo   2,870  T 

Nortb  Elba  bridge  *. 1,686  L 

Pulpit  mountain!  2,858  T 

Stevens  House,  Lake  Placid  1,964  T 

COUNTY  OF  ESSEX  —  Town  of  North  Hudson. 

Beech  ridge,  1  mile  north  of  Elk  lake 2,532  T 

Boreas    Pass,    between    Ausable    lakes    and 

Bofreas  ponds  2,019  L 

Boreas  pond 1,973  L 

Buck  moimtain   2,255  T 

Camel's  Hump  2,785  T 

Cheney  Cobble  mountain   3,673  T 

Clear  pond   1,911  L 

Dix  mountain,  triangulation  station 4,842  T 

Elk  late  pass,  railroad  noteh  between  Ausable 

and  Elk  lakes 2,650  L 

McCotnb  triangulation  station  4,325  T 

Moose  mountain   2,756  T 

Niagara  mountain 3,000        '       T 

Old  Par  mountain 2,325  T 

Saunders  mountain 2,003  T 

16 
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COUI^^TY  OF  ESSEX  — Town  of  St  Armand. 

Eagles  Iris  2,656               T 

Late  Placid,  water  level 1,864               L 

Slide  moxiiitain   3,909                T 

COL^NTY  OF  ESSEX  — Town  of  Ticonideroga, 

Aeajdemy,  top  of  rail  in  front  of  station 274               L 

Delano,  first  road  crossing  on  the  Ticondeiroga 

branch  of  the  D.  &  H.  C.  Oo.  R  R.  west  of. .  155               L 

Lake  George,  rail  at  mill  at  outlet  of 327               L 

Lake  Greorge,  bridge  north  of  dam  at  outlet  of,  329                L 

C0U:NTY  of  ESSEX  —  Town  of  Westport. 

Campbell  mountain  highest  point 1,900               T 

Coon  mountain 1,015               T 

Payne  hill,  western  top 850                T 

Wadham's  Mills,  rail  in  frofbt  of  station,  D.  & 

H.  C.  Co.  R  R 301.8            L 

Westport,  rail  -in  front  of  statiion,  D.  &  H.  C. 

Co.  R  R 271.3             L 

Westport,  Colvim's  bench-mark  on  stone  water- 
table,  northwest  comer  Academy,  Westport,  166                L 

Westpopt-Elizabethtown  road  Colvin's  bench- 
mark top.  of  large  bowlder  in  front  of  »ohooil- 

house  4  miles  west  of  Westport 588                Li 

COUXTY  OF  ESSEX  —  Town  of  Willsboro. 

Flaokville,  (Reber  P.  O.),  M.  E.  church 335                T 

Lake  Champlain,  water  level 101               Li 

Long  i>ond,  water  level 566               L 

Long  i>ond,  top  of  large  rock  marked  "  Scotch 

Oil,"  between  Long  and  Warm  ponds,  three 

comers  on  Keeseville  and  Willsboro  road . . .  601               Li 

Rattlesnake  mountain,  north  end 1,300                T 

Rattlesnake  mountain,  south  end 1,265               T 

Sugar  Loaf  mountain,  summit 1,455                T 


Stati   Ekoiheik  and  Sdrvetob.  1^2'^ 

Warm  pond,  water  level 566               Ir 

Wiltebopo  railroad  station,  tracks 231               Jj 

Waisboro,  point 215                T 

COUNTY  OF  EK^EX  — Town  of  Wilminjrton. 

Hamlin  monintain,  Iron  bolt  marking  Wilming- 
ton-Jay town  line 1,855                l! 

Marble  mountain 2,725                T 

Battlesinaike   knob,   on   Wilmington-Jay    town 

line 1,855                T 

Sentinel  (peak) 3,858               T 

Whitefcice 4,872                1j 

Wilmingtom,  red  brick  church,  white  steeple,  * 

east  of  river,  large  bowlder  west  of  church . .  1,027               L 

Wilmington,  floor  of  bridge  over  east  branch 

of  AuBable  river 982               L 

Wilmington,  "  Restaurant  -'  2  miles  s:>uth  of,  on 

upper  Jay  road 1,01)5               L 

COUNTY  OF  FRANKLIN  —  Town  of  Fi-ankliii. 

Franklin  Falls,  northeast  corner  of  Franklin 

House.    .    .    1,426                L 

French's  Hoftel 1,66:5               L 

COUNTY  OF  GREENE  —  Town  of  Athens. 

West  of  Athens,  West  Shore  radlroad,  tracks  in 

front  of  railroad  station 133               L 

Wefift  Shore  railroad,  first  crossing  south  of 

West  Athens 128               L 

COL'NTY  OF  GREENE  — Town  of  Cairo. 

Acra,  smooth  hill  3-4  mile  east  of  village 608               T 

Cairo  Round  Top,  high  wooded  hill 1,420                T 

South  Durham,  smooth  hill  1  mile  southeast  of 

village 930               T 
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OOimTY  OF  GREENE  —  Town  of  Catekill. 

Cairo  Junction,  Catskill  Mountain  railway  and 

Cairo  railroad  347  L 

Catskill  village,  Catskill  Mountain  railway  and 

Cairo  railroad,  tracks  in  fitmt  of  station 16  L 

Catskill  village,  Catskill  Mountain  railway  and 

Cairo  railroad,  West  Shore  station 31  L 

Catskill  tillage,  erofiferoads  ^lain  and  Bridge 

streets   36  L 

Glenwood  House,   base  of,  halfway  between 

Catskill  and  Palenville 210  T 

Grant  Hoiuse,  road  in  front  of  house,  at  base 

of  fronit  .»teps  ^. 180  T 

Grant  Hofuse,  base  of  windows  in  main  cupola,        237  T 

High  Falla,  wooded  bill  1-2  mile  east  of  covered 

wooden  bridge   484  T 

liawrenceville,  Catskill  Mountain  raiilway 385  L 

Leeds  toUgate,  C^diiskill  Mountain  railway  and 

Cairo  railroad,  1  mile  west  of  Leeds  ^  illage . .        200  L 

Mountain   House   station,    Catskill    Mountain 

railway   517  L 

Overbaugh  hill,  21-2  miles  east  of  Lawrence- 

ville  station  and  1-4  mile  south  of  school- 
house,  bare  hill 586  T 

Otis  Junction,  Catskill  Mountain  railway 551  L 

Palenville,  Catskill  Mountain  railway 515  L 

Prospect  Park  Hotel,   Catskill   village,   main 

porch  in  front 137  T 

Summit  Hill  House,  1  mile  north  of  tillage, 

floor  of  front  porch 195  I^ 

Summit  Hill  House,  roajds  forks  just  north  of,        156  ^ 

Timmerman  Hill  House,  high  wooded  hill  1 

mile  south  of  Glenwood  House 598  T 

Vedder  Hill,  high  wooded   ridge  11-2  miles 

southwest  of  Leeds  615  T 

West  Shore  railroad,  road  croe?ising  opposite 

Summit  HUl  House  125  ^ 
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West  Shore  railroad,  fiiBt  tinderhead  crossing 

south  of  Catskill,  floor  of  bridge 129  L 

West  Shore  railroad,  second  underhead  cross- 
ing south  of  Catskill,  floor  of  bridge 134  L 

West  Shore  railroad,  road    crossing   3    miles 

south  of  Oatskill,  1-4  mile  south  of  brick 

schjoolhouse   109  L 

West  Shore  railroad,  first  road  crossing  (1  mile) 

noilh  of  West  Camp  station — ^leads  to  Smith 

landing 120  L 

West    Shoi^   railroad,   second    road    ci'ossing 

north  of  West  Camp  station,  by  schoolhouse.        111  L 

West  Shore  railroad,  third  road  crossing  north 

of  West  Camp  station,  leads  to  icehouses 108  L 

West    Shore   railroad,    fourth    road    crossing 

(abcTe  grade)  north  of  West  Camp  station, 

road  under  bridge 91  L 

COU^'TY  OF  GREENE  —  TowTi  .of  Coxsackie. 

Coxsaekie,  West  Shore  railroad  tracks  at  sta- 
tion   1 139  L 

COUNTY  OF  GREENE  —  Town  of  Durham. 

I         East  Durham,  hill  south  of  road,  1-3  mile  south- 

I  weat  of  Tillage 946  T 

Ksgah  mountain 2,885  T 

COUNTY  OF  GREENE  — Town  of  Hunter. 

H&ines    Comers,    Stxmy    Clore    and    Catskill 

Mountain  railroad  station,  tracks  in  front  of,  1,920  L 

Hi-h  peak 3,660  T 

Hunter  mountain   4,025  T 

Indian  Head  (hill)   3,585  T 

Kaaterskill  station,  S.  C.  &  C.  M.  R.  R  tracks . .  2,145  L 
Kaaterskill  Junction,  S.  C.  &  C.  M.  R  R.  sta- 

tk»n,  tracks 1,700  L 

Laun;l  House,  S.  0.  &  C.  M.  R  R  srtation,  tracks,  2,067  L 

Plateau  mountain 3,855  T 
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;Plaaterskill  mountain 3,135  T 

Koundtop 3,470  T 

.Star  Bock  2,515  T 

Star  Bock,  hill  1-2  mile  east  of. 3,120  T 

Sugar  Loaf 3,782  T 

Stbny  Clove  Gap  (liighest  point),  S.  C.  &  C.  M. 

R  B. 2,071  L 

Tanneraville,  S.  C.  &  C.  M.  R  B.  station  tracks,  1,802  L 

Twill  mcuntaSm,  west  peak  3,647  T 

Twin  mountain,  east  peak 3,476  T 

COUNTY  OF  GREENE  — Town  of  Jewett. 

JJla<-k  Dome,  a  hill 3,990  T 

Black  He«id,  a  hill 3,937  T 

Hnnter,  a  hill  ^a  est  ( f  load,  from  East  Jewett  to,  3,166  T 

Parker  mountain 3,205  T 

Bound  hill,  1  1-2  miles  ^outh  of  Hensonville. . .  2,529  T 

^toppel  point,  a  hill 3,425  T 

Thomas  Cole,  a  Mil 3,935  T 

COUNTY   OF    GREENE  — Town    of   Windhiim. 

Acra  point 3,085  T 

Burnt  knob,  on  town  Irlne,  3.3  milt^s  southeast 

of  East  Windham 3,160  T 

East  Windham,  hill  1-2  mile  southeast  of  hotel,  2,385  T 

Ginseng  mountain,  on  town  line  2  miles  north- 
west of  East  Windham 3,790  T 

Havden  mountain,  on  town  line  3  miles  north- 
west of  East  Windham 2,930  T 

Union  i^eiety,  Elm  ridge,  1  niiUe  east  of  village,  2,475  T 

Windham,  high  peak    3,505  T 

Zoar  nionntain,  on  town  line  1-2  mile  nortliwest 

of  PJast  Windham 2,690  T 

COUNTY  OF  GBEENE  — Town  of  Westerlo. 
Xiamb's    Corner,    hill    1-4    mile    nortlieas-t    of 

village 1,175  T 

^outh  Westerlo,  hill  1 1-2  miles  northwej^t  of 

village    1,245  T 
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COUXTY  OF  HAMILTON  —  Town  of  Morehouse. 

JoioeB'  brook,  trail  crossing  froon  Honnedaga 

lake  to  Weat  Canada  creek 2,063               1/ 

West  Cainada  creek,  top  of  dam  lower  Still- 
water      2,096                1/ 

We»t  Canada  creek,  top  of  large  bowlder  20 
feet  from  north,  end  of  dam  at  lower  Still- 
water, and  20  feet  south,  of  road 2,095                L 

COUNTY  OF  HERKIMEE  — Town  of  Wilmurt. 

Bisby  lake;  surface  of  water 2,024               L 

Bifiby  lodge   2,038                L 

Cannachagala  lake,  top  of  dam 2,151               L 

Combs  lake,  surface  of  water 1,890               L 

Combs  Springhole  Camp  1,681               L 

Oombs^    Stillwater,    south    branch    of    Moo»e 

river    1,586                L 

Pulton  Chain,  top  of  rail  in  front  of  radlroad 

station  at  ^ 1,713               L 

Pulton  Chain,  dam  at  Old  Forge,  tap  of  masonry  . 

spillway    1,701                L 

Honnedaga  lake,  surface  of  water 2,184               L 

Little  Mooee  lake,  surface  of  water 1,782               L 

Mooee  river  bridge,  on  road  between  Fulton 

Chain  station  and  Old  Forge,  top  of  masonry, 

east  pien  1,694               L 

North  lake,  top  of  dam  at  gate-house 1,823                L 

Panther  lake,  surface  of  water 1,824               L 

South  lake,  high  water 2,011               L 

Sylvan  ponid,  first  surface  of  water 2,039                L 

Sylvan  xK>nd,  second  surface  of  water 2,043               L 

COUNTY  OF  JEFFEEiiiON  —  Town  of  Adams. 

Adams  railroad  station 597               L 

Adams,  road  cposisdng  2  miles  north  of 616                L 

Adams,  junction  of  Church  and  Wright  streets,  625                L 
Adams,  road  junction  1 1-2  miles  east  of,  at  east 

bank  of  Sandv  creek  near  sschoolhouse  No,  14,  633               L 
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Adanxg  Center  railraad  station 610       '        L 

Adams  Center,  railroad  underhead  croesing  3-4 

mile  north  of 675  L 

Adams  Center,   railroad  nnderhead   crossing 

1 14  miles  north,  of 554  .  L 

COU^JTY  OF  JEFFEESON  —  Town  of  Brownville. 

Black  river,  bridge  over,  on  road  from  Brown- 
Tille  to  Hounsfield 311  L 

Brownville  raili-oad  station  326  L 

Brownville,  railroad  crossing  3  miles  west  of, 
near  house  of  M.  Beeves 327  L 

Dexter,  branch  ra^road  junction  of,  with  Cape 
Vincent,  branch,  railroad,  near  highway,  be- 
tween Dexter  and  Brownville 322  L 

Glen  Park  suspension  bridge 359  L 

Limerick  railroad  station 324  L 

Limerick,  railroad  crossing  2  miles  west  of, 
near  ciheese  factory  316  L 

Limerick,  railroad  crossing  3-4  mile  west  of, 
near  houae  of  R  Moffatt 327  L 

Bemlngton  paper  mill,  dam  at 349  L 

COUNTY  OF  JEFFEESON  —  To\\ti  of  Cape  A^incent 

Oape  Yincenit  railroad  station,  tracks  253  L 

Gape  Vincent,  railroad  crossing  2  miles  east  of, 

near  N.  Eapo's  house 288  L 

Cape  Vincent,  railroad  crossing  2  1-2  miles  east 

of,  near  G.  White  a  house 28(J  L 

Cape  Viiicent,  road  junction  1  1-2  miles  south 

of,  on  Pleasant  Valley  road,  near  S.  Wilson's 

house 296  L 

Gax>e  Vincent,  crossiroiads  1  3-4  miles  soutih  of, 

on  Pleasant  valley  road,  just  north  of  Mud 

creek 314  L 

River  A'iew,  plaitf orm  of  scales  in  front  of  hotel,        272  L 

River  View,  road  junction  1-2  mile  southwest  of,        272  £ 

Bosiere  railroad  station 306  L 
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Boeiere,  road  junction  1 3-4  miles  nortib.  ot,  near 

howe  of  C.  Voutrain  301  L 

Basiere,  railroad  criossing  3-4  mile  east  of 330  L 

BoBiere,  road  junctLon  1 3-4  mjiles  nortih  cif,  near 

L.  Axubertmie's  house  .' ; 288  L 

Schoolliouse  No.  4,  road  junctton  at 299  L 

BchooUioruise  Na  4,  road  junietioin  1  mile  nortb. 

of,  on  roiad  to  Cape  Vincent,  at  H.  Bobbin's 

house 340  L 

SchooiQioufie  !Nb.  8,  road  junction  1-4  mile  eaiat 

of 320  L 

SchooDiouse  NOw  9,  road  junction  at 300  L 

COL^'TY  OF  JEFFERSON Town  of  Champion. 

Ohampion,  road  junction  1  mile  south  of 1,133  L 

Champion,  road  junction  1  1-2  miles  south  of. .      1,325  L 

Chamipion,  road  junotion  2  miles  south)  of,  on 

to?m  line,  near  schoolhoufle  No.  12 1,407  L 

GhauKpion,  crossroads  2  3-4  mjiles  west  of,  at  A. 

Biadsell's   cheese   factory,    near   Townsend 

creek,  on  road  to  Bmtland 796  L. 

C3)iamipaon,  road  junction  2  nules  north  of,  near 

Townsend  creek  and  town  line 1,062  L. 

South  Ohamipion  post-office,  croiasroads  ait 1,128  L- 

Sourth  Ghiampion,  road  junietiou  1 1-2  mUes  west 

of,  on  town  line 1,104  L 

South.  Champion,  road  junctton  1-2  mile  south 

of 1,126  L 

COUNTY  OF  JEFER^ON  —  Town  of  Ellisburgh, 

BelleTille,  groumd  in  front  of  hotel 458  L^ 

Belleyille,  lr«on  bridge  over  Sandy  creek 449  L 

Belleville,  crossroads  south  part  of,  near  W.  S. 

Power*s  house   448  L 

Belleyille,  old  railroad  crossing  near  L  Good- 
enough's  house,  3-4  mile  northwest  of 459  L. 

17 
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MannsTJ^le  railroad  staidiooi. 664  L 

Maimsville,  triajngailartiofii  point  1 1-2  miles  east 

of 722  T 

Pierrepoiat  Manor,  road  in  fixmt  of  post-office . .  624  L 

Pierrepont  Maaor,  railroad  station,  tracks 588  L 

Plerreponlt  Manor,  road  C3X)ei£ding  5-8  mile  north- 

W€»t  of 573  L 

Pierrepomlj  Manor,  road  junction  3-4  mile  east 

of 641  L 

Pierrepont  lake,  north  pomd 247  L 

Sandy  creek,  bridge  over,  near  H.  BuePs  liOfuse,  492  ,    L 

SchoolhoTise  No.  30,  road  jueotion  near 595  L 

Schioolhiouse  Nol  30, 1  mile  east  of,  road  in  front 

of  W.  H.  Baloh's  liiouse,  om  rood  to  North.  Boyl- 

ston 724  L 

Wardwell,  crosBroads  at 516  L 

Wardwell,  sawmill  dam 509  L 

Wairdwell,  road  croisBiing  1 1-2  miles  east  of,  on 

road  tio  AdaniiS 548  L 

Woodville,  hoitel  pdazza 318  L 

Woodville,  base  of  pump  near  flagi)ole 315  L 

Woodvilte,  middle  of  bridge  over  Sandy  creek. .  321  L 

Woiodvllle,   road  juncbLoin  just  across  bridge 

from 810  li 

Woodville,  crossroads  3-4  male  west  of,  near 

Ellsworth's  house 294  Ii 

COUNTY  OF  JEFFEKSON— Town  of  Henderson. 

Robert's  Comer,  crosiefing  of  abandoned  railway 

over  hilgliway  3  4  mile  west  of 450  Jj 

Six  Town  pond,  water  level 418  Lr 

Six  Town  pond,  crossing  of  abandoned  railroad 

oa  road  just  north  of 446  Ii 

Smithville,  south  end  of,  junction  of  rood  going 

west 358  Ii 

Smitlhville,  bridge  over  Stony  creek 347  L 
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COUNTY  OF  JEFFEE80N  —  Town  of  Hounsfield. 

AlvearBOii,  rail  in  frojit  of  etation 407                1 

Camp's  MUlSy  rail  in  front  of  station 375                L 

East  Hoansfield,  tracks  in   front  of  railroad 

station   399               L 

East  Honnsfield,  i)oet-office,  ground  level 478               I 

Lake  Ontario,  mean  level   247               L 

Sacketts  Hairbor,  rail  in  front  of  station 252               L 

ScihooDioase  Na  15,  road  jmuctioBi  near,  across 

BRuck  river  sonth.  of  Brownville 344               L 

Schoollioufle  No.  17,  crossing  of  abandoned  rail- 

poad  from  Sacketts  Harbor  to  Pierrepont 

Manor  near   312               I 

COUNTY  OF  JEFFEESON  —  Town  of  Le  Ray. 

Bla(±  Eiver,  junction  Mam  and  School  sti-eets. .  547               L 

Black  Birer  P.  O.,  oroearoad  1  3-4  miles  west  of,  530               L 

Bandford  Comers  railroad  station 472               L 

Sandford  Comers,  iroad  junction  3-4  mile  west 

of,  oni  town  line 448               I 

Sandford  Oornens,  railroad  croeenng  1  1-2  miles 

sontb  of 523                L 

COUNTY  OF  JEFFERSON  — Town  of  Lorraine. 

Grimalbaw^s  boase,  bridgie  over  stream  at,  on 

road  from  Lorraine  to  Wortiiville 1,102               L 

Lorraine,  road  junction  near  grist  mill 967               L 

Lom^aine,  road .  junjction  1  mile  soutlL  of,  near 

U.  Glow's  house 1,027  L 

Lorraine,  road  jun-eUon  1  1-2  miles  east  of,  in 

front  of  cheese  factory   1,080                L 

Schoolhoose  No.  3,  road  junction  in  front  of 986                L 

Schoolhouse  No  4,  road  junction  in  front  of. .  992               L 

Schoolhouise  No  4,  road  junction  1  mile  north- 
west of  near  A.  Gillett's  house 917               L 
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Schoalliouse  No.  10,  crossroads  in  front  of,  near 

west  border  of  the  town  of  Lorraine 750  L 

Sclioolhxmae  No.  10,  croctsroads  1 1-2  miles  ecust 

of,  at  O.  Cponk's  house 837  L 

Bcboolhouse  No.  11,  road  junction  at 1,112  L 

Schnyler'si,   A.   B.,    house,    road   junction  just 

nortt  of,  near  north,  line  Lorraine  townsliip. .        985  L 

COL^^TY  OF  JEFFERSON  —  Town  of  Lyme. 

Chaumont  railroad  station 291  L 

Chaumont,  railroad  crossing  1  mile  east  of, 

near  house  of  H,  Copley 285  L 

Three  Mile  bay  railroad  station 306  L 

Three  Mile  bay,  railroad  crossing  3-4  mile  east 

of,  near  house  of  J.  Sharer 308  L 

COUNTY  OF  JEFFERSON  —  ToT^-n  of  Pamelia. 

Panuelia  railroad  station,  tracks   528  L 

Sdhoolliouse  No.  2,  ground  in  front  of 447  L 

BdhoolliouBe  No.  2,  road  junction  1  mile  north- 
east of,  near  Chas.  Taisketf s  houise 422  L 

Watertoiwn,    railroad    crossing   Cape    Vincent 

R  R  two  miles  west  of 383  L 
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COUNTY  OF  JEFFERSON  — Town  of  Rodman. 

East  Rodman   (Whitesville)   fooft   of  flagpole 

opposite  hotel   929  L 

East    Rodman,    first    bridge    crossing    Sandy 

creek^  1-4  mile  east  of 930  L 

Eaist  Rodman,  second  bridge  crossing  Sandy 

creek,  1-2  mile  east  of 935  I* 

Rodman,  crossroads  in  front  of  hotel 726  I^ 

Rodman,  road  junction  1 1-2  miles  southwest 

of,  near  S.  Maxon's  house 683  !• 

Sandy  creek,  crossroads  across,  just  north,  of 

schoolhouse  No.  4 862  L 

Schoolhouse  No,  7,  crossroads  at,  southwestern 

part  of  township   962  I* 
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Scihoolhoase  Ko.  7,  crossroads  1 1-2  miles  east 

of   1,072  L 

SchoolLotise  No.  11,  crossroads  3-8  mile  ^loutb. 

of    1,238  1/ 

Tremaines  Comers^  crossroads 1,134  L 

Tremaines  Oomers^  crossroads  1 1-4  miles  south. 

of,  near  S.  Loiuck's  house 1,194  L 

Tremaines  CJomers^  erossiroads  1 1-4  miles  east 

of,    near  M.  Babbitt's  house 1,238  L 

Tremcunes  Oomers,  road,  2  males  east  of,  in 

front  of  G.  Glazier's  house 1,322  L 

Unionville,  road  m  front  of  schoolhouse  No.  3,        790  L 

Uniomille,   road    junction    11-2    miles    north 

of,  near  G.  Flander's  house 845  L 

Unionville,  crossroads  11-2  miles  east  of,  at 

W.  Glazier's  house 835  L 

OOTJNTY  OF  JEFFEKSON  —  Town  of  Eutland. 

Black  Biveir  railroad  station 550  L 

Black  Kiver,  luilroad  crossing  1  mile  south- 
west of   521  L 

Felts  Mills  railroad  station   602  L 

Fisher,  J.,  i*ailroad  crossing  in  front  of  house 
of,  between  Black  River  and  Feltjs  Mills 560  L 

Johnson  triangulation  point  1 1-4  miiles  west  of 
Rutland  Center  —  base  of  signal  1,033  T 

Rutland  Center,  road  in  front  of  schoolhouse 
No,  6   963  L 

Rutland  Center,  1 1-4  miles  west  of,  on  road  to 
Watertown,  at  O.  Johnson's  house 939  L 

Sohoolhouse  No.  12,  road  in  front  of 647  L 

Schoolhouse  No.  12,  road  junotiooi  3-4  mile 
south  of,  near  B.  BeaA'itt's  house 683  L 

South  Roitland  (Tylenllle),  road  in  front  of  post- 
office    1,054  L 

Tylerville,  road  junction  1-2  mile  southwest  of, 
near  E.  Maltby's  house 1,038  L 
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T^lerrille,  road  junction  1  mile  njortlieafit  of, 

near  F.  Day's  honse 1,064  L 

Tylerville,  road  in  front  of  D.  Waldo's  hoose, 

2  miles  east  of 1,110  L 

COUNTY  OF  JEFFEKSON  —  Town  of  Waterbown. 

Boynton  trianguilation   point,  base  of   Bignal 

(1-2  mile  east  of  schoolhouse  No,  3,  near  J. 

Piliefft's  house)    / 976  L 

BniTs  Mills^  poad  junction  at  hortreJ 784  L 

Burra  Mills,  bridge  over  mill  streiam 807  L 

Burrs  Millfl,  road  on  top  of  ihilU3-4  mile  south 

of,  in  fpomit  of  G.  Tender's  house 930  L 

Burns  Mills,  loa'd  fork  1  mile  south  of,  near  J. 

P.  Wilson's  house 902  L 

Burrs  MJiUs,  crossroads  1-2  mile  west  of,  at  L. 

D.  Hill  estate 777  L 

East  Watertofwn,  road  corner  lat  hotel 753  L 

Field  Settlement,  railroad  oroasing  1  mile  east 

of,  near  L.  anid  F.  Ives'  house 470  L 

Blices  station,  railroad  crossing  at 480~  L 

Bices  ertaition,  railroad  crossfug  3-4  mile  south 

otf,  near  G.  Hai't's  hous^^ 501  L 

Schoolhouse  No.  3,  road  junction  1-5  mile  south 

of ,  844  li 

Schoolhouse  No.  10,  road  bend  1 1-2  miles  south- 

west  of,  ait  J.  Priest's  hOTise 899  Li 

Watertofwn,  primary  bench  mark,  public  square,  461  Ii 

Watentofwn,  Sewall's  island,  dam  above 465  Li 

Watertown,  water-works,  dam  at 483  L 

Watertown,  Beebe's  island,  dam  above 429  L 

Waitertown,  dam  above  lower  railroad  brjidge,  397  L# 
Watertown,  city    reservoir,   maximum    water 

level 637  Ij 

Watertown,  ground  at  junction  of  State  and 

Hunt  streets  510  Ij 

Watertown,  rail  in  front  of  railroad  station . . .  448  li 
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Watertown,  rail  at  crossing  of  Cape  VinceBt 
ra|]Iroa)d  and  Main  street 

Watertown,  rail  at  crossing  of  Haney  street. . 

Watertown,  aradl  at  crossing  of  Dorsey  street, 

Watertown,  rail  at  croisBing  of  Smitii  street. . 

Watertown,  rail  at  croseiTig  of  Willow  street, 

Watertown,  rail  ait  crossinig  of  Cross  street. . . 

Watertown,  rajU  at  junction  of  Saicketts  Hai4>or 
and  Bome,  Watertown  and  Ogdenslmrg  rail- 
road  

Watertown,  railroad  crossing,  Coffeen  street. . 

Watertown,  railrtxad  crossing,  Araen'al  stireet. . 

Watertown,  railroad  crossing,  High,  street .... 

Watertown,  railroad  crossing,  Pine  street. . . . 

Watertown,  railroad  crosaSnig,  Water  street. . . 

Watertown,  railroad  (ax)ssing,  Hunt  street 

Watertown,  railroad  crossLng,  Maasey  street. . 

Watertown,  road  junction  near  aouitlhiweat 
comer  of,  near  H.  Fuller's  house,  Ridge  road,        640  L 

COUXTY  OF  JEFFERSON  —  Town  of  Worth, 

Dennig's  sawmill,  road  junction  at,  near  ^ist 

border  of  Lorraine  tov\n»hip 1,670  L 

Schoolhouse  Na  3,  road  at 1,362  L 

Sshoolhouse  No.  7,  road  junctiion  at 1,557  L 

WortliTille  crossroads,  base  of  flagpole 1,237  L 

Worthville,  crossroads  1  mile  west  of,  near  L. 

Bullock's  house   1,174  L 

Worthville,  road  junction  1  mile  southeast  of, 

front  of  O.  Greenler's  house 1,347  L 

WopthTiille,  road  junction  2 1-2  miles  southeast 

of,  near  J.  Ellsworth's  house 1,513  L 

COUNTY  OF  UEVn^  —  Town  of  Tincknev. 

Barnes'  Comers,  ground  in  front  of  hotel 1,412  L 

Barnes'  Comers,  three  comers  3  miles  nothwest 

of,  on  Poad  to  East  Rodman 1,285  L 
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Carl  triangulation  point,  base  0(f  signal,  2-3  mile 

norttieast  of  Cronk's  Oofmers 1,530  T 

CrojDik's  Oomers,  road  jnnctioai  1 1-3  miles  south. 

of  and  3  3-4  miles  njortheast  of  Barnes'  Cor- 

neirs,  on  the  road  <tx>  Pimckney 1,556  L 

Gronk'a  Comers,  crossroads  2  miles  northeast 

of  and  1-2  mile  sooith  of  junction  of  towns  of 

Bodman,  Champdion  and  Denmark 1,468  L 

Green  triangulation  pointy  base  of  signal,  1  mile 

west  of  Oronk's  Comers 1,426  T 

COUOTrr  OF  MADISON  — Town  of  Lenox. 

Allis,  Geodetic  station,  New  Yoirk  State  Sur- 
vey, monument  oni  hill  north  of  road,  13-4 

miles  northeast  of  Caiuaseiraga  fetation 503  T 

Bulger,  New  York  Statfe  Survey,  Geodetic  star 

tiou;  highest  point  on  road  2  miles  southwest 

of  Oneida  Castle 833  T 

Canastota,  tracks  at  statioin,  W.  S.  R  R 434  L 

Cainasiota,  New  "York  State  Geodetic  station 

on  hill  1  mile  east  of 588  T 

Oanastota,   three   comers,   2   miles  from,   on 

road  to  WTiitelaw   410  L 

Oanastota^  E.  C.  &  N.  R.  R.  oroasing  3  miles 

north  of   415  L 

Clockrille,  four  comers  in  village 687  L 

Cranson,   Geodetic   station,  N.  Y.   State   Sur- 

vey,  monument  on  hillside  south  of  road,  1 3-4 

milerf  east  of  Pern'\'ille  1,321  T 

DurhamvilJe,   bridge  over  Oneida   river  21-2 

miles  niorthwest  of 390  ^ 

Hobokenville,  base  of  flagpole 590  T 

Merrillsville,  hill  2  miles  west  of 1,310  T 

Oneida,  N.  Y.  C.  &  H.  R.  R  R.  tracks  at  station,        440  L 

Oneida  lake,  three  corners  1  mile  east  of 397  l* 

Oneida  reeerroir,  2  miles  sooith)  of  Oneida. . . .         640  ^ 

Wamps^ille,  W.  S.  R.  R  tracks  at  station 451  ^ 

Whitelaw,  foujr  corners  in  village 439  ^ 
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COUNTY  OF  MADISON  —  Town  of  Stockbridge. 

Valley  MDls,  N.  Y.,  O.  &  W.  R  R  tracks  at 

station    685  L 

West  Stockbridge  Mil,  2  mileei  wes-t  of  Valley 

Mills    1,408  T 

COUNTY  OF  ]MADISON  —  Town  of  SulliTaTi. 

Bridgeport  mill-pond,  Chittenango  river 381  L 

OanaBeraga,  N.  Y.  C.  &  H.  R  R  R  tracks  at 

station 421  L 

(Mttenango,  N.  Y,  a  &  H.  R  R  R  tracks  at 

station 416  L 

(Mttenango,  ground  at  drinking  fountain 459  L 

Caiittenango,  Pinnacle  Mil   725  T 

Cotton,  hill  JMst  west  of 920  T 

Lakeport,  four  comena  in  villaige 381  L 

Lakeport,  long  flat  two  miles  south,  of 386  L 

Lakepo!Pt,  schooUiouse  at  cosners  1  1-2  miles 

soattwest  odf  .  .• , 423  L 

Lakeport,  sdioolbouee  art  three  comers,  3  miles 

west  of 406  L 

North  Manlius^  scboolhouse  1 1-2  miles  north  of,  405  L 

OnionjtMrwn,  floor  of  bridge  over  Douglad  dlltch,  394  L 

Perryville,  E.  C.  &  N.  R  R  tracks  at  station . .  1,041  L 

Whitelaw,  three  comers  2  miles  west  of 423  L 

COUNTY  OF  MONROE  — Town  of  Brighton. 

Allen  creek,  Auburn  rafiliload,  titaek  at  crossing 

1  mile  west  of 464  L 

Aubum  railroad,  track  at  crossing  of,  2  1-3 

miles  north  of  Pittaford  station 460  L 

Auburn  railroad^  traiek  at  crossing  of  Allen 

creek  .  . 462  L 

Auburn  railroad  track  at  crossing  2  miles  north 

of  Pittaford  station : 453  L 

Brighton,  track  at  road  crossing  1-2  mile  west 

of  station 467  L 

18 
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Brighton,  tr^ack  at  Auibtini  ra^road  juxuction,        459  L 

Brighton,  track  at  staitlon 459  L 

Brightodi,  track  at  road  oroeBing  1  1-2  miles 
east  oi  eta/tion   434  L 

Brighton,  road  croes^ng  1-4  mile  north  of  rail- 
road station • 441  L 

Brighton,  road  crossing  3-4  mile  north  of  rail- 
road station 406  L 

Brighton,  Auburn  railroad,  track  at  croeiB|lng  3-4  ' 
mile  south  of \ 461  L 

Fair  ground,  track  N.  Y.,  L.  E.  &  W.  E.  R 537  L 

I&Ldgdand,  road  forks  at 55^  L 

West  Brighton,  four  oomers  1-2  mile  south  of, 
on  Ridgeland  road 572  IL 

West  Brighton,  crossing  Henirietta  road  and 
Soujth  avenue  579  Ii 

West  Brijghton,  Rapdidis  crossing  and  W.  N.  Y. 

&  P.  R.  R,,  1-2  mile  west  of 525  Ii 

OOIIN'TY  OF  MONROE  — Town  of  Chili. 

Black  creek,  track  at  crossing  B.,  R  &  P.  R  R. .  527  L 
Brookdale,  track  at  crossing  1  mile  north  of,  on 

B.,  R  &  P.  R  R 527  L 

Brookdale,  track  at  staMon  B.,  R  &  P.  R  R 524  L 

Brookd'ale,  track  at  crossilng  2  miles  south  of, 

on  B.,  R  &  P.  R 528  L 

Brookdale,  B.  R  &  P.  R  R  track  a/t  crossing 

2 1-2  miles  south  of 528    .  L 

Brookdale,  track  at  crossing  3  1-2  miles  south 

of,  on  B.,  R  &  P.  R  R 552  Li 

Brookdale,  three  comers  2  miles  west  of  rail- 
road station  at 588  L 

Chili,  four  comers  at  hotel 586  L 

Qhili,  four  comers  west  of  hoitel 582  L 

Chili,  three  corners  1-2  mile  southwest  of  hotel,  557  Li 

Genesee  Junction,  track  W.  N.  Y.  &  P.  R  R 525  Li 

Maplewood,  B.,  R  &  P.  R.  R  track  at  station. .  530  L 
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Maplewood,  B.,  R  &  P.  R  R  tmck  at  road  crosa- 
ing  1-2  mile  north. ^ .         537  L 

Maplewood,  B.,  R  &  P.  B<.  R  track  at  road  cross- 
ing 1  mUe  north  of 535  L 

ScottsnriJle,  three  comers  3 1-2  miles  north  of 
post-otffice 564  L 

Scottsville,  four  comers  2  miies  north  of  post- 
office 535  L 

Scottsville,  three  comers  11-4  miles  north  of 
poet-oiffice 581  L 

Scottsville,  three  comers  11-8  miles  north  of 
post-office 610  L 

WMteSj  track  at  W.  N.  Y.  &  P.  R  K.  station. .        525  L 

W.  N.  T.  &  P.  R  R,  track  at  crossing  1-2  mile 
Boixth  of  Genesee  junotioai 525  L 

W.  N.  T.  &  P.  R  R,  track  at  cjossilng  2  3-4  miles 
north  of  Gremesee  junction 525  L 

W.  N.  Y.  &  P.  R  R,  track  at  crossing  1 1-2  mllee 
north  of  Genesee  jumcftSon 525  L 

W.  N.  Y.  &  P.  R  R,  track  at  crossing  3-4  miles 
north  of  Genesee  junic#on 525  L 

W.  N.  Y.  &  P.  R  R,  track  at  crossing  1 1-2  miles 

north  of  Scottsville 532  L 

West  Shore  junction,  track  at 524  L 

West  Shore  junction,  four  comers  3  milos  west 

of 576  L 

COl^'TY  OF  MONROE  —  Town  of  Gates. 

B.,  B.  &  P.  R  R,  track  at  Genesee  Valley  rail- 

iwA  crossing 535  L 

B'.,  R.  &  P.  R  R,  track  at  Chili  road  crossing. .  545  L 

B.,  R  &  P.  R  R,  track  at  Rapilds  road  crossing,  561  L 

Butdhers  Crossing,  N.  Y.  Q  &  H.  R  R  R 

tracks i 538  L 

Gold  Water,  three  comers  1  mile  north  of  rail- 
road station 577  L 

Cold  Water,  track  at  railroad  staition 558  L 
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Gold  Water,  track  at  road  crossing  1  1-2  miles 

east  of  station  .* ^ 560  L 

Oold  Wiater,  tiiadk  at  road  croesing  2  1-2  miles 

east  of  station 654  L 

Gates,  three  oomers  3  1-2  miles  west  of,  on 

tofwn  line 561  L 

Gates^  Greece  and  Og<denj  towns^  fouir  comers 

at  town  boundiary  coTnera  of 570  L 

Lincoln  Park,  track  at  >crosBing  of  N.  Y.  C.  & 

H.  R  R  R  and  I^bcoln  Park  and  Qharloitte 

MlwMui 538  L 

Lincoln  Park,  track  at  junction  of  N.  Y.  O.  & 

H,  R  R  R  and  W.  N.  Y.  &  P.  R  K 538  L 

L.  P.  &  C.  R  B.,  track  at  Lyell  avenue  crossing,        539  L 

South.  Greece,  track  at  road  crossing  1  1-2 

mjiles  east  of  station •> 531  L 

South  Greece,  trajck  at  roiaid  croBsing  2  1-2 

miles  east  of  station 531  L 

West  Greece,  four  oornersi  3  1-2  miles  sonth.  of,        586  L 

COUNTY  OF  MOXROB  —  Town  of  Greece. 

Barnard  crossing,  Oharlotte  railroad,  tra^k  at 
station 400  L 

Barnard  crossing,  Charlotte  railroad,  track  at 

crossing  1-4  mile  south!  of  station ,. . .         405  L 

Barnard  crosising,  track  at  conneicftfing  switch. 
B.,  R  &  P.  R  R  and  Cttiariotte  R  R  3-4  mile 
nortih  of  station 399  L 

Bamand  crossing,  track  at  station,  L.  P.  C. 
R  R  398  Li 

Charlotte,  crossing  of  R,  W.  &  O.  and  Oharlotte 
raili-oads 260  L 

Oharlotte  railroad,  track  at  mile-post,  "  Roches- 
ter, 7  miles;  Ontario  Beach,  3  miles" 384  L 

Charlotte  railroad,  track  at  Lake  avenne  cross- 
ing   ;.         351  L 

Charlotte  railix)ad,  traoE  at  mile-xK>st,  "  Roiches- 
ter,  8  miles;  Ontario  Beach,  2  miles " 329  L 

Charlotte  railroad,  switch  to  Yates  dock 322  L 
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Charlotte  railroad,  track  at  mile-poBt,  "  Eodhe©- 

ter,  9  miles;  Ontario  Beacih,  1  mile  " 272  L 

Greece,  four  comei®  in  Tiillage ! 433  L 

Greece,  door-sill  of  <^niPcihi 438  L 

Greece,  four  comers  1  mile  north,  of  churdh. .  393  L 
Greece,  three  comenB  1    1-2   miles   north  of 

church 373  L 

Greece,  four  comers  2  miles  north  of  church. .  347  L 

Greece,  three  comers  1  mile  soiuth  of 452  L 

Greece,  three  comers  3-4  mile  south  of 448  L 

Greece,  three  comers  1-2  mile  souith  of 441  L 

Latta^  L.  P.  &  a  R  R,  track  at  crossing 289  L 

Little  Kidge  road,  crossing  of  L.  P.  &0.R  E..  431  L 

L  P.  &  C.  R  R,  at  R,  W.  &  O.  R  R 277  L 

North  Greece,  four  comers  in  village 340  L 

North  Greece,  three  comers  at  stone  chuwfli  1 

mile  west  of 1 345  L 

North  Greece,  three  corners  1  mile  east  of 314  L 

North  Greece,  four  corners  2  miles  east  of 327  L 

South  Greece,  track  at  nailroad  gifaation 536  L 

South    Greece,  track   at   mile-post,  "Niagara 

Palls,  71  miles"  527  L 

South  Greece,  Erie  canal  at  road  croesing  1 

mile  west  of  . ., 509  L 

TVest  Greece,  three  comers  at  hotel 451  L 

West  Greece,  three  comers  1  mile  souih  of 

church 5pl  L 

West  Greece,  three  corners  1  mile  north  of 

church , 385  L 

West  Greece,  four  comers  2  miles  north  of 

chuo^h 362  L 

C0L3TY  OF  MONROE  — Town  of  Henrietta. 

Henrietta,  four  eomere  in  village 600  L 

Henrietta,  three  comers  1  mile  southeast  of. .  652  L 
Henrietta,  first  railnoad  croseing  on  Rochester 

branch  of  Iiehighi  Valley  railroad,  2  1-2  miles 

south  of 604  L 
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Henrietta,  tJixee  'vomers  3-4  mile  soutJi  of 601               L 

Henrietta,  foiur  coiniers  1-2  mile  north  of 580               L 

Red  creek,  track  at  station >. ,    .  •  539               L 

Bidgeland,  traok  at  station 539               L 

Kush  Reservoir,  three  comers  1-4  mile  eaat  of,  677  L 
West  Henrietta  station,  tm±  N.  Y.,  L.  K  & 

W.  ILR 564               L 

COUNTY  OP  MONROE  —  Town  of  Irondequoit 

Ircndiequoit,  road  cix)6sing  at  poist-offlice. ...;..  434               L 

Lxmdequoit,  road  junction  1-3  mile  aofuth  of 

post-office 405               L 

Irondequoit,  road   junction  1-2  mile  nortii  of 

IKWt-office 405               L 

Irondequoit  bay,  water  level 247               L 

Irondequoit,  road  crossing  1  mile  souith  •nf  post- 
office  449               L 

Uondequoit,  road  crossing  1  1-4  miles  west  of 

pioet-afflce 432               L 

Irondequoit,  Ridge  lOiad  and  Hudson  street. ...  430               L 

Irondequoit,  Ridge  road  and  Clinton  street. . .  431               L 

Irondequoit,  Ridge  rofaA  and  Hollenibeck  ertreet,  427               L 

Irondequoiit,  Ridge  roiad  and  Paul  street 423               L 

COUNTY  OF  MONROE  — Town  of  Mendon. 

MeoDwion,  four  corners  near  post-office -  577               T 

Mendon,  three  comers  1  1-4  miles  NNE.  of . . .  600               T 

Mendon,  three  comers  1  mUe  west  of  post-office,  602  T 
MendOn  Center,  foiuiP  corners  2  3-4  miles  north 

of  post-office 731              T 

Mendon  Center,  four  comers  3-4  mile  northeast 

of  post-office 701               T 

Mendon  Center,  forur  comers  1  miles  west  of 

post-office 669               T 

Mendon  Center,  three  comers  2  miles  west  of 

pofirt>office 674               L 
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Memdan  pond,  surface  of  water 662  L 

Henidon  pond,  foot  of  big  tanee  at  four  corners 

1-4  mile  nortbea^  of 680  L 

Hendon  poDd,  tliree  ooomers  1-4  mile  northiwest 

of,  near  two  houses  souitteoflt  of  road  corner,        697  L 

CX)UNTY  OF  MONROE  —  Towa  of  Pittsf oird. 

Anbum  railroiad,  track  at  miile-poat  '^Roches- 
ter 9  miles" 440  L 

Auburn  railroad,  trtack  at  mile-po«t  "Roches- 
ter 10  miles " 457  L 

Aubura  pailix)®jd,  track  at  mile-post  "Roches- 
ter 12  miles"  455  L 

Aubunt  railroad,  tuack  at  mile-i)ost  "Roches- 
ter 13  miles" 454  L 

Aubaiii  pailroad,  tmck  at  mile-post  "Roches- 
ter 8  miltes" 436  L 

Oorterftville,  tra-ck  art  Aiibum  railroad  statton,        477  L 

CartenKville,  track  at  crossing  3-4  mile  south 
of  station  458  L 

Cartersvllle,  Auburn  i^dlrooid  track  at  cpoae- 
in{^  1 1-2  miles  south  of  staitdoin 446  L 

CartersviUe,  track  at  ci-o^sing  1 3-4  miles  somth 
of  statioiQi  451  L 

Pittsf ord,  track  aft  Auburn  railiroiad  station . . .         459  L 

Pittsford,  track  at  crossinig  of  Auibum  railroad 
and  West  Shore  railroaid 457  L 

Pittsford^  Auburn  railroad  tirack  at  crossing 

1-2  mile  south  of  station 456  L 

Pittsford,  Auburn  railixiad  track  at  crossing 

1  mile  south  of  station 464  L 

Pittsford,  Auburn  railroad  track  at  crossing 

of  Erie  oanal,  1 1-4  miles  south  of  station . . .        476  L 

Pittsford,  Auburn  railnoad  trajck  at  crossing 

1  mile  north  of  station) 430  L 
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COtlNTY  OF  MONROE  —  City  of  Rochefrter. 

Ames  street  junction  of  N.  Y.  C.  &  H.  R.  R  R. 

and  Falls  branch,  tracks 526  L 

Bnown  street  station,  tracks  N.  Y.  C.  &  H.  R. 

R.   R 522  L 

CJhlarlotte  jtmction,  Falls  branch,  N.  Y.  C.  &  H. 

R.  R.  R.,  tracks 519  L 

Eajst  Rochester  station,  N.  Y.  C.  &  H.  R  R 

R  tracks 490  L 

Elmwood  avenue,  city  line  orossdng  at 563  L 

N.  T.  0.  &  H.  R  R  R  and  B.,  R  &  P.  R  R 

junction,  tracks  at  529  L 

N.  Y.  0.  &  H.  R  R  R,  main  depoft , .         514  L 

N.  Y.,  L.  E.  &  W.  R.  R.  stations,  tracks 490  L 

State  dam,  eae-t  side  of  Genesee  river,  top  of 

maoonry  on   517  L 

State  dam,  surface  of  waiter  at 508  L 

State  dam,  surface  of  water  at  foot  of 504  L 

COUNTY  OF  MONROE  — To\\m  of  Bush. 

North  Rush,  four  comers  of  iK»t-office 634  T 

NoHih  Ruflh,  four  comers  2  miles  east  of  post- 
office    622  T 

North  Rujsh,  three  cai*niera  2 1-2  miles  east  of 
post-office    : 632  T 

Rush,  reaervoir,  bench-mark  on  top  of  coping,        756  L 

Ruah  reservoir,  three  cornem  1-2  mile  sooith.- 
east  of   665  T 

Rush  reiservoir,  four  corners  1-4  mile  west  of. .        690  T 

Scottsville,  track  N.  Y.,  L.  E.  &  W.  R  R 
station   556  1 

Soottsville  hill,  Geodetic  station,  United  States 
Lake  Survey  796  I* 
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COUNTY  OF  MONROE  —  Town  of  Wheatland. 

Scottsville,  toiok  a t  ttti>  liou,  W.  N.  Y.  &  P.  R  R,        541  L 

ScottSA-flle,  track  at  station,  B.,  R  &  P.  R  R. .        563  L 

Scottsvillo,  track  at  cioesing  1-4  mile  nortli  of 
station,  E.,  R  &  P.  F.  R i 571  L 

ScottiBville,  track  at  fiist  road  cioasing  m>\xi3i  oC 
B.,  R  &  R  R  stalion 566  L 

Bcotts\'Ule,  tiack  a1  second  and  third  road 
crossings  ^oiUh  of  B.>  R  &  P.  B.  R  sitatjon, 
each 580  L 

Scottsville,  four  cornerw  1-2  mile  north  of  post- 
oflSce - 581  L 

Scottsville,  three  c<»rnerB  1-4  mile  north  of  poet- 
office  .  .  . ., 565  L 

SoottBville,  three  comers  at  blacksmith  shop. .        556  If 

Soottfiville,  south  end  of  triangle  at  three 
comers  by  Cargill  Hoose 553  L 

ScottBYille,  level  of  water  at  dtam) 532  L 

Scottsville,  four  comers  1  m|Ue  sooxth  of  post- 
office .;. .        /683  L 

Scottsville,  tracks  W.  N.  Y.  &  P.  R  R  1  mile 
south  of  atationi 641  L 

W.  N.  Y.  &  P.  R  R,  track  a*  road  oroefidng  3-4 
mile  north  of  ScofttsiviUe  statum ,. . . .        532  L 

COUNTY  OP  NIAGARA  — Town  of  Cambria. 

Cambria,  large  flat  stome  in  front   of   bi^ck 

schoolhouae ,        398  L 

Cambria,  floor  of  iron  bridge  over  Twelve  Mile 

creek,  1-2  mile  west  of  four  comers 389  L 

DickersonvUle,  door-sill  of  bii'ck  adhooilhouBe  1 

1-2  miles  east  of 394  L 

Didtersonville,  three  oomers  2  3-4  miles  east  of,        396  L 

Xocfcport  junction,  first  road  crossing  west  of 

railroad  station 624  L 

19 
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Lc^kport  jumction,  four  corners  1-2  mile  south, 
of  railroad  crossing 627 

Lockport  junction,  three  comers  1  1-2  miles 
south  oif  railroad  crossing 619 

Lockport  junctiiOBy  second  road  crossing  (2  miles) 

west  of  railroad  station 617 

Lockport  Junction,  third  road  crossing  (3  miles) 
west  of  railroad  station 619  L 

Lockport  junction,  fourth  road  crossing  (over- 
head), 3  1-3  miles  west  of  railroad  statlion . .        631  L 

Mol jneaux  hotel,  foot  of  large  post  at  poimp  in 
front  of 396  L 

Moljmeaux  hotel,  three  corners  1  mile  east  of,        400  L 

Pekin,  stone  at  northeast  corner  of  road  junc- 
tion, 1-5  mile  east  of  hotel 637  L 

Pekin,  trfangulation  station,  1-2  mile  east  of 
hotel 661  T 

Pekin,  United  Staites  reference  monument  at 
bend  in  road,  400  feet  south  of  Pekin  tri- 
angulation  station 646  L 

Banbora,  track  at  crossing  1  3-4  miles  east  of 
railroad  station 635  L 

Warren  Comers,  sill  of  south  door  of  church,        403  L 

Warren  Cc  rners,  four  comers  1  1-4  mile  south 
cf  church 406  L 

COUNTY  OF  inAGAHA  —  Tofwn  of  Lewiston.     , 

Dickersonrille,  dooi^ill  of  First  M.  E.  Church,  396  L 

Dicker  son  ville,  road  opposite  schoolhouse 393  L 

Dickersonville,  top  of  log  on  culvert,  junction 

Pekin  and  Ridge  roads 396  L 

Dickersonville,  four  corners  1 1-4  miles  west  of,  394  L 
Dickersonville,  three  comers    1    mile  east  of 

First  M.  E.  Church 391  L 

Dickereonville,  three  cornera  1  mile  north  of . .  338  L 

Lewiston,  doorsill  of  American  House. . . .  I . . .  286  L 
Lewiston,  N.  Y.  C.  &  H.  R  R.  R  track  at 

station   292  L 
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Lewiston,  N.  Y.  C.  &  H.  R  R  R.  track  at 

freigM  station /358  L 

Lewiston,  west  end  of  coping  on  viaduct  cross- 
ing N.  Y.  C.  &  H.  R  R  R 386  L 

L6W]0ton,  Niagana  river  at 249  L 

Bidge.  gnound  at  t30|p  of  ridgie  north  cf  R.,  W. 

&  O.  R  R  station  at  Lewistan 620  T 

Bidge  road,  orosedng  R,  W.  &  O.  R  R 428  L 

Ridge  road,  three  corn«ia  3  miles  east  of  post- 

ofiioe,  road  northi 410  L 

Pekin,  largie  atone,  southieaart  comer  four  com- 

eis  at  hotel   644  L 

Pekin,  four  comers  1-2  mile  north  of 542  L 

Sanbom,  tradi  at  statkxn 639  L 

BanboTu,  four  comens  1-2  mile  north  of 644  L 

OOUNTY  OF  NIAGARA— Town  of  Niagara, 

Gill  creek,  ifoad  crossing  Falls  bnanch  of  N. 

Y.  a  &  H.  R  R  R  0.3  mile  east  of 591  L 

GUI  cieek,  road  erosBing  Falls  bnanch  of  N. 

Y.  C.  &  H.  R  R  R  0.4  mile  east  of 569  L 

IiaSalle,  Niagai'a  river  at  566  L 

laSalle,  N.   Y.  Q   &  H.   R  R  R  track  at 

station   575  L 

Klagara  Falls^  track'  at  station 571  L 

Niagara  Falls,  east  eoid!  abutment  of  canal 

bridge  on  N.  Y.  C.  &  H.  R  R  R 567  L 

Niagara  Falls,  crest  of  falls 517  L 

Niagara  Falls,  foot  of  fails 357  L 

Niagara  Falls,  crossimg  N.  Y.  C.  &  H.  R  R  R 

and  'E>nB  avenue 580  L 

N,  Y.  C.  &  H.  R  R  R,  mile-poet  "  Niagara  Falls 

4  miles,  Buffalo  18  miles" 575  L 

N.  Y.  C.  &  H.  R  R  R,  mile-post  "  Niagara  Falls 

3  mUes,  Buffalo  19  miles" *. .         572  L 

N.  Y.  C.  &  a  R  R  R,  mile-post "  Niagara  Falls 

2  miles,  Bufral6  20  miles" 569  L 
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N.  T.  C.  &  H.  R  R  R,  mile-poBt "  Niagara  Palls 
1  mile,  Buffalo  21  miles" 572  L 

Sanborn,  overhead  olx)saing  1-4  mile  east  of  rail- 
road fltaitLon,  top  of  rail  633  L 

Buspeiisiodi  Bridge,  north  aaid  south  road  cross- 
ing Falls  branch  N.  Y.  C.  &  H.  R  R  R  1 1-2 
miles  east  of  station  at 601  L 

Buspensioa  Bridge,  Miohigan  Central  and  N.  Y. 
C.  *  H.  R  R  R  grade  crossing. 577  L 

Suspension  Bridge,  N.  Y.,  L.  E.  and  Grand 
Trunk  i^lroad,  grade  crossing 573  L 

Buspensioa  Bridge,  center  of  east  tower  of  sus- 
pension bridge,  copper  bolt.  United  States 
Engineer  Corps  bench-mairk  570    ,  L 

SuHpensloii  Bridge,  track  at  station 579  L 

Walmore,  road  crossing  N.  Y.  C.  &  EL  R  R  R 
1-2  mUe  north  of 614  L 

COUNTY  OF  NIAGARA  —  Town  of  North  Tonawonda. 

Batavia  and  Tonawanda  branch  of  N.  Y.  OL  & 
H,  R  R  R,  west  end  of  bridge  oyer  Erie 
canal 583  L 

Gratwick,  track  at  N.  Y.  O.  &  H^R  R  R  sta- 
tion          576  L 

Lockport,  branch  N.  Y.  C.  &  H.  R  R  R  and  N. 
Y.,  L.  E.  &  W.  R  R  crossing 677  L 

North  Tonawanda,  N.  Y.  0.  &  H.  R  R  R  sta- 
tion, tracks  •  575  J* 

N.  Y.,  L,  R  &  W.  R  R,  track  at  crossing  Tona- 
wanda creek 587  L 

Signal  tower,  N.  Y.  Q  &  H.  R  R  R  and  N.  Y., 
L.  E,  &  W.  R  R  at  North  Tonawanda 576  ^ 

COUNTY  OF  NIAGARA  —  Town  of  Pendleton. 

Halls,  track  at  railroad  station 582  I- 

Halls>  road  crossing  11-2  miles  northeast  of 
raalroad  station  589  ^ 
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Halls,  road  crossing  1-2  mile  soortiliwesit  of  rail- 
road station  679               L 

Halls,  road  crossing  1  mile  sonlihwest  of  rail- 
road staMon   580               L 

Mapleton,  track  at  railroad  station 594               L 

Mapleton,  road  corossing  2  miles  northwest  of 

railroad  station  617               L 

Mapleton,  fonr  comeirs  1 1-4  miles  east  of  rail- 
road station  597               L 

Pendleton,  Center,  railroad  track  at  station. .. .  591               L 

Pendleton  enter,  dooirsill  of  chnrch. 621               L 

Pendleton  Center,  five  comers 593               L 

COUNTY  OF  mAGAEA.  — Town  of  Porter. 

Lake  Ontairio,  surface  of  water 247               L 

Bansosnyille,  track  at  railroad  station 324               L 

Bansoanyllle,  three  comens  1-2  mile  sontli  of . . .  327  L 
Bansotnyille,  iron  brSdge  over  stream  3-4  mile 

nartti  of 315               L 

Bansomyille,  four  comers  1 1-2  miles  noirtli  of. .  312  L 
Bansotnyille,  doorsUl  of  M.  E.  church,  3  miles 

nonth.  of 309               L 

Bansomnrille,  three  comers  4  miles  nortih  of  an^ 

41-2  miles  west  of  Wilson ;  265               L 

COUNTY  OF  NIAGARA  — Town  of  Wheatfield. 

Bergholtz,  three  comers  1  mile  east  of 584               L 

Sanbom,  fouir  comers  1  mile  south  of  station . .  603               L 

Sawyer,  track  of  Lockport  branch  N.  Y.  C.  &  H.  • 

R  R  R  at  statikm ! 575               L 

St  Johnsbury,  four  comers  in  village 577               L 

St  Johoisbury,  top  of  stone  step,  brick  putch 

Befotmied)  dhuroh   580               L 

COUNTY  OP  NIAGARA  — Town  of  Wilson. 

Lake  Ontario,  surface  of  water 247               L 

North  Wilson,  three  comers  1  1-4  miles  north 

of  .  u  : 282               L 
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TSorih  WjUson,  three  comers  1  1-2  miles  soxvtli 

of 1. . .  343               L 

North  Wilson,  thxee  comers  2  1-2  miles  south 

of 350               L 

Wilson,  track  at  raUroad  station 297               It 

Wilson,  four  corners  at  Ontario  House 281               Jj 

Wilson,  .three  comers  1 1-2  miles  south  of  .post- 
office 320               L 

Wilson,  three  comers  3  miles  south  of  po0t- 

office .• .\..  347               li 

CX)UNTY  OP  ONEIDA  — Town  of  Floyd. 

Floyd,  ridgepole  of  church 612               T 

COUNTY  OF  ONEIDA  —  Town  of  Lee. 

Lee,  ground  at  poist-office 602               Lt 

OOL^TY  OF  ONEIDA  — Town  of  Mancy. 

Marcy,  R,  W.  &  O.  R  R  tracks  at  sibatLon. . .  587               It 

Marcy,  hill  noath  of  road,  2  miles  east  of  Tillage,  945               T 

COUNTY  OF  ONEIDA  — Town  of  New  Hartford. 

Ghadwi<i%  D.,  L.  &  W.  R  R  tracks  ait  station,  716               !• 

Genesee,  street  crossinig,  W.  S.  R  B 626               L 

New  Hartford,  D.,  L.  &  W.  R  R  tracks  at  sta- 
tion  I        536  Li 

Wariiington  Mill^  D.,  L.  fi^  W.  R  R  tracks  at 

station ; 611               L 

Washington  Mills,  road  crossing,  D.,  L,  &  W.,  1 

mile  soith.  of 655               L 

• 

W.  S.  R  R,  tracks  at  New  Hartford,  crossing 

D.,  L.  &  W.  R  R 604               L 

West  Shore  railroad   tracks  over  New  York 

Mills  road  from  New  Hartford 504               L 

COUNTY  OF  ONEIDA  —  Town*  of  Paris.  , 

Paris,  hill  juist  east  of  Paris  Hill  church 1,542               T 

Paris,  hill  east  of  road,  1  mOe  north  of  Paris 

Hill  .   .   1,483                T 
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COUNTY  OF  ONEIDA  —  Town  of  Ti-enton. 

Holland  Patent,  R,  W.  &  O.  K.  R   tracks  at 

Btation  .  630               L 

Stittrille,  R.,  W.  &  O.  R  R  tracks  at  station,  560               L 

COUNTY  OF  ONEIDA  — Town  of  Veroma, 

Chiwliville,  three  corners  in  village 450               L 

BconoTidoa,  four  comers  2  miles  east  of 530               L 

Sconondoa,  three  corners  1-2  mile  east  of 475               L 

Veitma^  four  comers  2  1-2  miles  northwest  of,  464               L 
Veiona,  N.  Y.  C.  &  fi.  R  R  R  tracks  at  sta- 
tion   467               L 

Verona,  four  comers  1  1-2  miles  east  of  ... .  554               h 

Veroua  Mills,  mill-pond  433.               L 

COUNTY  OF  ONEIDA  — Town  of  Home. 

Ooonrod,  R  W.  &  O.  railroad  crossing  3-4  mile 

sonth  of   441                L 

East  Veroina^  four  comers  niorih  of  canal ....  414               L 

Green  way,  four  comers  1-3  mile  north  of 466               L 

Rome,  N.  Y.  C.  &  H.  R  R  R  tracks  at  station . .  445  L 
Borne,  New  Y^ork  State  Survey,  Geodetic  sta- 
tion 1-4  mile  southeast  of  cemeterj'^  north  of 

city    506               T 

Rome,  four  comers  1  mile  east  of  fair  grounds,  485  T 
Black  River  canal,  level  No.  1,  junction  with 

Erie  canal  in  city  of  Rome,  length  429  feet. .  429.8           Xj 

Black  River  canal,  level  No.  2,  in  city  of  Rome,  # 

length  1,094  feet  439.8            L 

Black  River  canal,  level  No.  3,  in  city  of  Rome, 

length  927  feet 449.8            L 

Black  River  canal,  level  No.  4,  in  city  of  Rome, 

length  2,121  feet 459.8           L 

Black  River  canal,  level  No.  5,  in  town  of  Rome, 

length  3,455  feet   469.8            L 
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Black  Eiver  canal,  level  No.  6,  in  town  of  Rome, 

length  3,631  feet  479.8  li 

Black  River  canal,  level  No.  7,  in  town  of  Rome, 

length  2.87  miles 489.8  li 

COUNTY  OP  ONEIDA  —  Town  of  Vemon. 

Vernon,  Wesli  Shore  nailroaid  station 598  Tj 

iVemon,  hlil  north  of  four  comers,  2  1-2  miles 

scxiuhweat  of 877  TT 

Vemon,  road  croesjing  W.  S.  R  R,  2  1-2  miles 

east  of 646  L* 

Vernon  Center,  hill  southeast  of   corners  by 

BehooiUhoiuBe,  2  miles  southwest  of  ........>.      1,137  T 

COUNTY  OF  ONEIDA  —  Town  of  Vienna. 

North  Bay,  N.  Y.,  O.  &  W.  R  R  tracks  at 

station 386  L 

Oneida  lake 370  L 

Pine,  Geodetic  station,  New  York  State  Survey,  568  T 
West  Vienna,  N.  Y.,  O.  &  W.  R  R  tnaicks  at 

stajtton 412  L 

COUNTY  OF  ONEIDA  — Town  of  Westmoreland. 

Bartlett,  N.  Y.,  O.  &  W.  R  R  tracks  at  statfon,  558  L 

Olarkfl  Millfi,  W.  S.  R  E.  tracks  at  station ...  520  L 

Clinton,  N.  Y.,  O.  &  W.  R  R  tracks  at  staition,  583  L 
Grow  Hill,  hill  sDiitih  of  road  3  1-4  miles  sou<tih- 
east  of  Clinton,  and  2  miles  north  of  Paris 

HUl  .  .  .  .1 1,300  T 

Diz,  fomi'  comers  1  mile  east  of 602  L 

Heda^  W.  S.  R  R  tracks  at  station 623  L 

Heda,  road  under  W.  S.  R  R,  2  miles  east  of,  544  L 
Kirkland,  N.  Y.,  O.  &  W.  R  R  tracks  ait  sta- 
tion   I  640  L 

Lowell,  four  corners  in  village 588  Ij 

Prospect  Hill,  New  York  State  Survey,  geodetic 
station,  4  miles  southwest  of  Clinton 1,380  T 
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Wertmoreland,  N.  T.,  O.  &  W.  R  R  tracks  at 

BtatioQ  .  . 628              L 

Weetmoirelaiid,  four  corners  4  miles  west  of. .  685               T 

COUNTY  OP  ONEIDA  — Town  of  Whitestown. 

OlarkB  Mills^  roiad  oroscdng  W.  8.  R  R,  3  miles 

east  of 522               L 

Qriskany,  N.  Y.  (X  &  H.  R  R  R  tratda  at 

station 1 423               L 

WalesvUle,  knoU  1  mile  east  of 613               T 

Whitesboro,  N.  Y.  a  &  H.  R  R  R  tracks  at 

station  .   ,  ...., 415               L 

COUNTY  UP  ONONDAGA  —  Town  of  Camillua 

Belle  Islo,  hill  east  of  road,  1  mile  southeast  of,  604               T 

Fairmount  Hill,  New  York  State  Sur\'ey  geod- 
etic station  noirth  of  road,  11-2  miles  west  of 

Fairnjount   736               T 

Tmmp  Hill,  near  Mr.  Trump's  house,  Geddes^. .  593               T 

COUNTY  OF  ONONDAGA  — Town  of  Cicero. 

Brewerton,  railroad. track  at  stait^on '...  385               L 

Brewerton,  ftoor  of  bridge  over  Oneida  riyer. . .  382  T 
Cicero,  four  ooimers  by  eheese  factory,  3  miles 

north  of ) 394               T 

Cicero,  four  comers  north  of  hotel 395               T 

Cicero  Center,  four  ooitiners  in  village 401               T 

Cicero  swamp,  south  of  Cicero  Center 395               L 

Oollamer,  Ihree  comers  on  road,  21-2  miles 

from  Bridgeport  390               L 

North  Syracuse,  piazza  of  Wilber  House 414               T 

Oneida  lake 370               L 

COUNTY  OF  ONONT^AGA  — Town  of  Clay. 

Brewerton,  ^iihree  oomers  2  miles  west  of 380               L 

Clay,  railroad  track  at  station 395               L 

Clay,  three  comers  1  mile  north  of  station. ...  381               L 

20 
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Encljd,  /four  comers  in  village 375             L 

Euclid,  four  coraers  1  mile  ea»t  of 406             L 

Euclid,  railroad  croesing  1.7  miles  west  trom. .  385             T 

Euclid,  four  comers  1-2  mile  north  of 382             L 

Woodaj^,  milrofid  track  at  station 434             L 

Woodard,  four  coomers  1  mile  noithwest  of  sta- 
tion   393              L 

Woodard,    four    comers    1.3    miles    east    of 

Btation '  445              T 

Young,  tihree  comers  near  red  sch^ooiliouse  at.  •  374              L 

Young,  three  comers  L2  miles  northwest  of. .  395              L 

COUNTY  OF  OKONDAGA  — Town  of  De  Witt 

Gollamer,  four  comers  in  village 457              L 

Gollamer,  Syracuse  road,  2  miles  southwest  of 

village 413              L 

CoUamer  H331,  New  York  State  Survey  geod- 
etic station , 485              T 

De  Witt,  tracks  in  front  of  N.  Y.  C.  &  H.  R  R 

R  station 414              L 

De  Witt,  hill  1-2  mile  south  of  East  Syracuse 

reservoir  and  1  niile  northwest  of 610              T 

East  Syracuse,  hill  3-4  mile  southwest  of  reser- 
voir.    685              T 

COIINTY  OF  ONONDAGA  — Town  of  Geddes. 

Draper  Hill,  New  York  State  Sun'ey  geodetic 

station  653              T 

Erie  oanal,  Jordan  level 410               L 

Fairmount,  hill  nortli  of  road  1  mile  east  of 

village 710              T 

Onondaga  lake 364              L 

Pleasant  branch,  hill  southwest  of 529              T 

Syracuse,  hill  1-2  mile  northwest  of  Providence 

House 650              T 


State  Evoikebb  and  Subyeyob.  155 

COTINl^  OF  ONONDAGA  — Town  of  ManUua 

Oollamer,  foiir  corners  1  1-3  milee  east  of . . . .        410  L 

CoUamer,  four  coimers  3  miles  east  of 417  L 

Eagle  Hill,  New  York  State  Surrey  geodetic 
station;  monxunent  on  hill  south,  of  school- 
honse,  1.5  miles  east  of  Ea^le  Yillage 1,253  T 

Eagle,  hill  north  of  road,  1  mUe  northeast  of 
village J 1,127  T 

EayetteYille,  track  at  railroad  station,  Che- 
nango branch,  W.  S.  K.  R 538  L 

Eayetteville,  hill  1  mile  west  of 610  T 

Green  lake,  hill  just  south  of 796  T 

Kiitville,  tracks  at  N.  Y.  0.  &  H.  R  R  R.  sta- 
tion          422  L 

KirkYille,  four  comers  1  mile  north  of \       412  t 

Kirkville,  New  York  State  Survey  geodetic 
station,  monument  on  hjUl  south  of  canal,  1 
mile  east  of  village 507  T 

Manlius  station,  N.  Y.  C.  &  H.  R  R  R  tracks  at,        416  L 

ManliuB  Center,  hill  1  1-2  miles  west  of 535  T 

North  Manlius,  three  corners  at  church 413  L 

COUNTY  OF  ONONDAGA  — Town  of  Onondaga-  , 

Cossit  hill,  New  York  State  Survey  geodetic 

station,  monument  south  of  road,  1-2  mile 

west  of  Onondaga  hill  village. 1,020  T 

Jamesville,  hill  near  tollgate  road  from  Syrar 

cuse  to 845  T 

Onondaga  hill,  base  of  church ;        937  T 

Onondaga  Yalley,  base  of  church 439  T 

Split  Tock,  base  of  church *. 830  T 

Syracuse,  hill  just  west  of  new  reservoir 688  T 

Syracuse,  hill  1  mile  southwest  of  House  of 

Providence 650  T 
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OOXJNTT  OF  ONOOT>AGA  — Town  of  SaJina. 

Ohestnnt  ridge  hdll,  New  Yorit  Sftate  Survey 

geodetiG  station^  hill    1   mile  nortih.  of  »alt 

siheds  and  1  mile  east  of  Liyerpool  Tillage. .  498               T 

Onondlaga  lake  364               L 

COUNTY  OF  ONONDAGA  — Town  of  Syracuse. 

Erie  camal,  Bome  level,  length  53  miles 428 . 8           L 

Erie  canal,  short  level,  length  d93  feet 419 . 6           L 

EMe  oanal,  level   between   locks   48   and   49, 

length  3,770  feet  409.1           L 

Erie  canal,  Syracuse  level,  length  5'.014  miles. .  402.1  L 
Olympus,  New  York  State  geodetic  station  near 

Syracuse  University 681.0           T 

Oswego  canal,  level  No.  1,  juncHon  of  Oswego 

and  Erie  canals  in  Syracuse,  length  1.71  miles,  402.1           L 

Oswego  canal,  level  No.  2,  length  789  feet 391.1           L 

Oswego  canal,  level  No.  3,  length  660  feet 380.1           L 

Oswego  canal,  level  No.  4,  known  as  Liverpool 

level,  length'  5.42  miles 369.6            L 

Syracuse,  hill  1  mile  southeast  of  university . .  713 .0          .  T 

COUNTY  OF  OSWEGO  — Town  of  Albion. 

New  Qentenille^  railroad  crossing  at 545               L 

New  Centenille,  dam  at 534               li 

New  Centerville,  railroad  crossing  11-2  miles 

south  of,  near  Salmon  river 545               L 

New  Centerville,  road  junction  1 1-3  miles  due 

east  east  of,  near  Orwell  line 685               L 

Salmon  river  jKwt^office,  crossroads  at 541               L 

Salmon  river,  railroad  bridge  over,  1 1-2  miles 

north  of  Sand  Bank  .' 538               L 

Band  Bank  railroad  station  564               L 

Sanfi  Bank,   raili*oad   crossing  nearly  a  mile 

north  of 538               L 

Schoolhouse  No.  5,  crossroads  at 504               L 
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COUNTY  OF  OSWEGO  —  Town  of  BoylstoiL 

Iforth.  Boylstoai,  GTOflsroacls 967  L 

Ifortb  Boiylstcxiiy  road  junction  1-2  mile  nortli  of,  993  L 
Korth  Boylston,  top  of  hill  middle  of  road  1-2 

mile  Bonih  of 1,063  L 

North  Boylstom,  road  junction  1  mile  due  south 

of 1,028  L 

North  Boylston,  crosBToad^  2  miles  due  south  of,  1,039  L 

Trout  Brook,  junetilon  north  of 1,041  L 

COUNTY  OF  OSWEGO  — Town  of  Constantia. 

Confitantia,  N.  Y.,  O.  &  W.  R  R  tracks  at 

station    382  L 

Cleveland,  N.  Y.,  O.  &  W.  R  R  tracks  at  station,        398  L 

Oneida  lake   370  L 

COUNTY  OF  OSWEGO  — Town  of  Eiohland. 

Baldwin's  crossroads 375  L 

I^dwin'is  (sroBsroads^  crossroads  1-2  mile  south- 
east of 399  L 

DaysTille  railroad  station  tracks 305  L 

Dnjsville,  railroad!  crossing  11-2  miles  south- 
west of  and  1-2  mile  notrth  of  town  line 314  L 

lIofTs  sawmill,  road  junction  just  south  of . . . .        326  L 

HolmesYille,  railroad  Gax)ssing  at 387  L 

PulaBki,  raU  of  track  nearest  to  station 380  L 

Pulaski  coujrt-honfie,  street  in  front  of 373  L 

Pulasiki,  Baptist  dhurch,  sidewalk  in  front  of . .        368  L 

Pulaski,  Methodist  chnrch,  street  in  front  of. .        372  L 

Kohland  railroad  station 624    ,  L 

Bichland,  railroad  oroesing  1 1-3  miles  west  of, 

on  railroad  to  Puladd 473  L 

Salmon  liyer,  raikoad  bridge  over 418  L 

Salmon  rirer,  bridge  over,  on  road  to  Pulaski 

from  Pulaski  railroad  station 373  L 
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Schoolliouse  No.  21,  doorstep  of  408  L 

South  Rldiliand,  bridge  over  Grindstone  creek,  354  L 
Soath  Eicliland,  croeeiraads  2 1-2  miles  east  of, 

on  town!  line,  between  Richland  and  Albion,  470  L 

CX)UNTY  OF  OSWEGO  —  To^  n  of  Sandy  Creek. 

Lacona  railroad  station  555  L 

Lacona,  iraiLroad  croesing  1  mile  aouth  of 548  L 

Lacona,  railroad  <srosmng  2  miles  south  of 533  L 

North  iMmd   247  L 

Sandy  Creek,  Watkins  Hotel,  stone  sidewalk 

in  f  rotnt  of 499  L 

Sandy  Creek  railroad  station,   road   junction 

1^  mile  east  of 589  L 

South  pond   : 247  L 

COUNTY  OF  OSWEGO  — Town  of  Schroeppel. 

Euclid,  north  end  of  floor  of  drawbridge  over 

Oneida  river,  on  road  to 376  L 

Eu*clid,  three  comers  2 1-2  miles  northwest  of 

bridge  over  Oneida  river  to 421  L 

COUNTY  OF  PUTNAM  — Town  of  Oarmel. 

Baldwin  Place,  hill  i-10  mile  northwest  of 773  L 

Baldwin  Place,  hill  9-10  m|ile  north  of 871  L 

Kifrk  lake  | 583  Ii 

Lake  Mahopac 660  L 

MaJiotpac  Mines,  hill  1-2  mile  east  of 975  Li 

Mahopac  Mines,  hill  1-2  mile  north  of 964  L 

Tompkins  Comer,  hill  1  1-2  miles  northeast  of,  1,092  L 

COUNTY  OF  PUTNAM  — Town  of  Kent 

Boydls  Comer  reservoir,  crest  of  waateway. .,. .  593  L 

Meaids  Comer,  hill  1:2  mile  west  of 977  L 

Meads  Corner,  hill  1  mile  northeast  of 906  Ij 
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COUNTY  OF  PUTNAM  — Town  of  Phillipstown. 

Bull  hill   . . . . , 1,425  L 

Canada  Mil / 842  L 

Denning  hill    1,046  T 

Port  Defianoe  hill 1,050  T 

Lake  Surpriee  705  L 

Bound  Mil    1,105  T 

Solpne  pond  i 545  T 

Sugar  Loaf  Mil 765  L 

COUNTY  OF  PUTNA^I  — Town  of  Putnam  Valley. 

Brant  lake   681  L 

Brant  lake,  Mil  1-4  mile  south  of i 776  L 

Ogcawana  lake  545  T 

Oeeoir  lake   566  L 

Tompkins  Mil 1,145  T 

Tompkins  Comer,  Mil  6-10  male  east  of 964  L 

OOUNTTT  OF  PUTNAM  — Town  of  Somers. 

Amawalk,  hill  6-10  miles  ea^t  of 525  L 

AmawaJk,  Mil  3-4  miles  northeaist  of 699  L 

West    Somers,    railroad  crosBing    4-10    milec^ 

north  of   ^ 528  L 

COUNTY  OF  RENSSELAER  —  Town  of  Brunswick. 

Ida  lake   227  L 

Mount   Raflnesque 1,197  T 

Quaefcenkill,  Mil  1-2  mile  west  of 1,265  T 

COUNTY  OF  RENSSELAER  —  Town  of  East  Greenbush. 

Grandview  Mil 420  T 

Hallenbeck  Mil 638  T 

Teller  Mil  407  T 

COUNTY  OF  RENSSELAER  — Town  of  North  Greenbuah. 

Bloomingdale  hill   653  T 

Defreestville,  Mil  2  miles  east  of 654  T 
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(X)UNTY  OF  KENSSELAER— Town  of  Pittfftown, 

Bald  mofuntain   925  T 

JohlnaaQVille,    trackB    at    statLoniy    Fitdhbuirg 

railroad 36^  L 

Valley    Falls,    tracks    at    station,    Fitdiburg 

railroad    377  L 

COUNTY  OF  RENSSELAER  —  Town  of  Scliaghticoke. 

Reynolds,  trancks  at  station,  Fitchburg  rail- 
road          172  L 

Schaghtiooke,  tracks  at  station,  Fitchburg 
railroad   276  L 

COUNTY  OF  ROCKLAND  —  Town  of  Olarkstown. 

High  Tor 832  T 

Hook  mountain 730  T 

Little  Tor  710  T 

Rockland  lake  160  L 

Rockland  Lake  Landing,  hill  6-10  mile  sooithl 

of 610  T 

Shiort  Clove,  hill  2-10  mile  southeast  of 610  T 

Waldberg  Landing,  hill  910  mile  souUieast  of,  505  T 

Waldberg  Landing,  hill  310  mile  south  of . . . .  575  T 

COUNTY  OF  ROCKLAND  —  Town  of  Orangertown. 

BlaureltvUle,  tracks  at  statik>ni  Piermont  brandii 

N.  Y.,  L.  E.  and  W.  R  R 167  L 

Pienmont,  hill,  3-4  mile  northwest  of 680  T 

COUNTY  OF  SARATOGA  —  Town  of  BaJlston. 
Ballston  lake  285  L 

COUNTY  OF  SARATOGA  — Town  of  Half  Moon. 

KechanicsYille,  Delaware  and  Hudfion  Railroad 
Companiy's  tracks  at  station 107  L 
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COUNTY  OF  SABATOGA  —  Town  of  Malta, 

Bound  Lake 188               T 

Saratoga  laJte   217               L 

COUNTY  OF  MONTGOMERY  —  Town  of  Amstei-dam. 

Amflterdam,  track  at  N.  Y.  Q  &  H.  B.  B.  R 

station    277               L 

Amsterdam,  base  of  public  school 481               L 

Amsterdam,  siiirfa<^  of  Sanford's  nuLIl-pond 438               L 

Amsterdam,  suirf ace  of  reservoir 570               L 

Oranesville,  tnack  at  N.  Y.  C.  &  H.  R  R  R. 

station 270               L 

Fulton  anld  Montgomery  coantieB^  monument 

at  corner  of 809               T 

Hagamaai,  piazza  of  hotel  730               T 

Hafflman,  monument  o^  Manitgomery  oounly 

line  1  mile  northwest  of 785               T 

Manny  Oormers,  roed  orosaiiig  675               T 

Saratoga    and    Sohenectadj    countieB,    monur 

ment  at  comer  of 703               T 

COUNTY  OF  MONTGOMERY  —  Town  of  Florida. 

Adebahr,   New  Y'orii  State   Suirvey,   geodetic 

station 1,062               T 

Dongal,    New    Y'ork    State    Survey    geodetic 

station 1,075               T 

Minaville,  piazza  of  hotel  610               T 

Mtnaville,  summit  1 1-2  miles  east 885               T 

MinaviUe,  summit  1 4-5  miles  southwest 1,203               T 

Minaville,  base  of  yellow  bam  1 1-2  miles  west,  710               T 
Minaville,  base  of  yellow  bam  with  cupola  1 

mile  nortih,  on  Amsterdam,  road  644               T 

Port  Jackson,  track  at  West  Shore  railroad  sta- 
tion      282               L 

Po*ct  Jackson,  road  comer  1 1-2  miles  south  of,  742               T 

Scotch  CSwirch,  base  of 978               T 

21 


162  Aknual  Rkpobt  of  thx 

I 


COUNTY  OF  SCHENECTADY  —  Town  of  Duaneebuigh. 

Braman    Comei^    road    in   front   of   Baptist 

chuivh    1,120  L 

Bratmui  Corners,  i-oad  croBsing  1-2  mile  east 

of 1,242  L 

Braman  Cotmerwi,  road  oi-ossing  2-3  mile  north- 
east of  (foot  of  signboard)  1,249  L 

DuanesbuTgh,  doorsill  of  blacksmith  shop 730  L 

Duanesbiu^h^  track  at  D.  &  H.  R  K.  station, 

Schenectady  branch 676  L 

Duanesburgh,  road  comer  1 1-4  miles  west,  on 

Albany  turnpike 845  L 

Duanesburgh,   road    comer   1    mile   east,    on 

Albany  turnpike   775  L 

Duanesburgh,  doorsill   of   red  house  2   miles 

east  of,  on  Albany  turnpike  883  L 

Duanjesburgh,    doorsill    of    old    gatehouse    3 

miles  east  ooi  Albany  turnpike 899  L 

Eaton  Corners,  road  corners  at 667  L 

Eaton  Comers,  monunjent  on  c^oiunty  line  3-4 

mile  north  756  L 

Eaton  Comere,  road  comer  1 1-2  miles  south,        942  L 

Esperance,  in  front  of  Brooklra  Hotel 587  L 

Bsperanoe,    road    comer    1-2    mile    east,    on 

Albany  turnpike  681  L 

Esperance,   roiad   corner  21-2  miles  east,   on 

Albany   turnpike    1,083  L 

Esperance,  road  ci'osising  3  1-2  miles  east,  on 

Albany  turnpike  1,040  L 

Mariaville,  base  of  Baptist  church 1,306  T 

Mairiaville,  surface  of  Mariaviile  pond 1,298  1 

Maria.ville,  surface  of  Leatherstone  lake 1,322  T 

COUNTY  OF  SCHENECTADY  —  Town  of  Glenville. 

Glenville,  base  of  Baptist  church 710  T 

Glenville,  road  comer  1  mile  southwest  of 715  ^ 

Bran'dmill,  New  York  State  Survey,  geodetic 

Btatioin    1,097  T 


Stats  Enginber  and  Subtstob.  168 

Huffman  Ferry,  X.  Y.  C.  &  H.  R  R  R  track  at 

station    264  L 

Monument,  at  comer  of  Saratoga  and  Schenec- 
tady connties   703  T 

Van  Atten,  New  York  State  Survey  gieodetio 
Station    1,008  T 

COUNTY  OF  SCHENECTADY  — Town  of  Niekayuna. 
Aqueduct,  crest  of  dam  in  Mohiaiwk  river 205  L 

COUNTY  OF  SCHENECTADY  —  Town  of  Princeton. 

Kelley  station,  track  at  D.  &  H.  depot 487  L 

Prhiceton,  base  of  white  church  square  tower,  1,112  T 
Princeton,  New  York  State  Survey    geodetic 

station    1,434  T 

Princeton,  base  of  schoolhouse  at  road  corner 

I  miles  east  of 1,285  T 

Rynex  Corners,  road  cvo^wing 1,070  T 

roi  NT^'  OF  SCHENECTADY  —  Town  of  KotterdauL 

Pattersonxille,  track  at  West   Shore   railroad 

station    ,     273  h 

Rotterdaui  Junction,  track  at  West  Shore  rail- 
road  station   293  L 

Rynex  Comers,  road  crossing 1,070  T 

Schenectady,  N.  Y.  C.  &  H.  R.  R  station,  (racks,        246  L 

South  Schenectady,  West  Shore  railroad  sta- 
tion   tracks    349  L 

Waterstreet,  New  York  State  Survey,  geodetic 
station    1,277  T 

COUNTY  OF  SCHUYLER  —  Town  of  Catharine. 
Cayuta  lake,  surface  of  water 1,272  T 

COUNTY  OF  SCHUYLER  — Town  of  Cayuta. 

Alpline,  top  of  rail  at  Lehigh  Valley  railroad 

station 1,140  L 

Cayuta,  top  of  rail  at  Lehigh  Valley  railroad 

station 1,114  L 

Cayuta,  summit  1  1-4  miles  north  of 1,788  L 
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COUNTY   OF   SGHUYLEB— Town  of  Hector. 

OaiyiataviUe,  scshoolliouse  at  comers  1  mile  due 

wwt  of  1,341              T 

Mecklenburg,  comer  of  roadis  1  mile  due  aoudi 

of 1,302              T 

COUNTY  OF  STEUBEN  —  Town  of  Ooraing. 

Eaat  Coming,  hjgh:  summit  2  1-3  miles  north  of,  1,745  T 
Ea0t  Coming,  higfa.  summit  1  4-10  miles  soutti 

of \ 1,704              T 

Quokenbush  hill,  northeast  comer  of  township,  1,905              T 

COUNTY  OF  TIOGA  — Town  of  Spencer. 

North  Spencer,  top  of  rail  at  Lehigh  Valley 

railroad  station 1,054              L 

COUNTY  OF  TOMPKINS  — Town  of  Danby. 

Speikcer  Summit,  L.  V.  R  R  crossing  1  1-4 

miles  north  of j 1,023              L 

Btratton,  L.  Y.  B.  R  crossLng  1  mile  south  of,  760  L 
West  Danby,  L.- V.  R  R  crossing  1  mile  north 

of 792              L 

West  Danby,  top  of  rail  at  K  V.  R  R  station,  870              L 

COUNTY   OF  TOMPKINS  — Town  of  Enfield. 

Oayutaiville,  summit  of  h^U  1  mile  nortiheast  of,  2,0^              T 

Enfield  Falls,  comer  of  roads  2  miles  weist  of,  1,487  T 
Kennedy  Corner,  b»0e  of  white  ohlirch  1-4  mile 

west  of 1^14              T 

Kennedy  Comer,  summit  1  mile  sonthwest  of,  1,533  T 
Perry  City,  base  of  white  honse,  red  roof,  near 

comer,  1  1-4  miles  southeast  of 1,263              T 

COUNTY   OF   TOMPKINS  — Town  of  Ithaca. 

Buttermilk  Falls,  railroad   (snossing  opposite, 

1 1-2  miles  south  of  Ithaca 399             ^ 

Buttennilk  Falls,  railixxad  crossing  oppoiedte, 

and  at  schoolhouse 403             ^ 
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Ca.yiiga  inlet,  railroad  bridge  over,  iiimiedlately 

south  of  ButtteniTit  creek 439  L 

Olenwood,  base  of  old  bam  soatb  side  of  rood 

to  Ithaca,  3-4  mile  from 771  T 

Ithaca,  Lehigh  YaJley  Eeilnoiaid  station,  top  of 

rail    389  L 

Ithtaea,  orosBiiDig  of  Lehigh  VaJley  {railroad,  near 

fair  grounds,  immedoately  southwest  of  city,  387  >  L 
Ithaca,  railroad  bridge  over  Oayuga  inlet,   1 

mile  southwest  of . .        393  L 

Ithiaca^  railroad  bridge  over  Oayuga  inlet,  2  1-4 

miles  south  of  410  L 

Ithaca,  base  of  large  white  house  ajt  comer  of 

roads  3-4  mile  northwest  of,  on  road  to  Ken- 
nedy Oomer  578  T 

Itbaoa,  comer  of  roads  1  1-2  miles  west  of,  on 

road  to  Kennedy  Corner 977  T 

(X)TINTY  OF  TOMPKmS  —  Ty>wn  of  Lansing. 

McKinney,  top  of  rail  at  Lehigh  Valley  Rail- 
road station   392  L 

COUNTY  OF  TOMPKINS— To^n  of  Newfield. 

Bull  Hill,  highest  point  in  road  over,  in  front 

of  large  bam 1,798  T 

Butternut  creek,  Lehligh  Valley  railroad  ero»s- 

ing,  1  mile  south  of,  near  Naitiooml  Hotel . .        461  L 

Oayuta,  bam  on  summit  1  mile  east  of -     1,806  T 

Newfield,  base  of  Episcopal  church 1,065  T 

Newfleld,  high  summit  3  miles  southwest  of,  and 

2  miles  northeast  of  Pony  Hollow 1,923  T 

Nina,  Lehigh  Valley  BaUroad  track  opposite 

large  brick  mill  3-4  mile 488  L 

Nina,  top  of  rail  at  Lehigh  Valley  Railroad 

station    526  L 

Pony  Hallow,  foot  of  large  dead  tree  on  high 

summit,  1  1-2  mi'lee  east  of 1,923  T 

Strattott,  top  of  rail  at  Leihigh  Valley  Bail  road 

statioin    659  L 
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COUNTY  OF  TOMPKINS  —  Town  of  Ulysses. 

Enfield,  be^e  of  Isijtge  white  house  east  side  of 

road,  3  2-3  miles  due  north  of 1^20  T 

COUNTY  OF  ULSTER  — TV>wn  of  Esopus. 

Esopas,   traxd^s   in  front  of  raMroad   steLtion, 

W.  S.  R.  I;. 116  L 

Esopus,  hill   .11!   miUe  northwest  of  railroad 

station   545  T 

Huzzy  Hill,  hig  wocded  kill,  1  3-4  miles  south- 
west of  Port  Ewen.    Mddle  summit 933  T 

Prospect  Hill  (U.  S.  G.  S.  and  U.  S.  O.  &  G.  S. 

station),  smootii  nearly  bare  hill  east  of  the 

northern  of  the  Esopus  ponds,  at  monument 

aoatheaBt  of  summit 360  T 

West  Shore  railroad,   south  end   of   railroad 

bridge  over  Rondout  creek 158  L 

West  Shore  railroad,  crossing  1  1-2  miles  north 

of  Esop>ue  station   131  L 

West  ^ore  railroad,  Ulster  Park  station,  first 

road  crosstng  south  of 149  L 

West  Shore  railroad,  Ulster  Park  station,  first 

road  arofising  north  of 171  L 

COUNTY  OF  UI^TER  — Town  of  Hurley. 

IVmski  mountain,  wes-t  of  road  2  miles  soutli 

of  Bearsville    1,310  T 

TVxnski  mountain,  hill  1  mile  east  of 1,310  T 

COUNTY  OF  ULSTER  — Oity  of  Kingstlon, 

Kingstom,  tracks  in  front  of  West  Shore  R  R 

station   185  L 

'* Terry''  (U.   S.   G.    S.,  and  U.    S.  O.  &  G.  S. 

station),  northeast  pairt  of  city,  1-4  mile  from 

river,  and  100  yards  from  edge  of  bluflf.    Base 

of  monument  309  T 

West  Shore  railroad,  Flatbush  avenue,  crossing,        182  L 
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COUNTY  OF  ULSTER  — Town  of  Olive. 

Ticetoinyx  monntaia,  2  mdles  east  of  Yankee- 
towB 2,527  T 

(30XINTY  OF  ULSTER  — Tcm-n  of  Saugerties. 

Asbixry,  1  mile  south  of,  oa  road  to'  Katsbaan, 

base   of  ped-it)olfed  yellow   house,   on  east 

«lde  of  road  244  T 

Esapos  creek,  railroad  bridge  over,  1  1-4  miles 

south  of  Mt.  Mairion  station : .         162  L 

Katsbaain,  base  of  stone  Dutch  Reform  church 

3-4  mile  north  of 209  T 

Maiden,  W.  S.  R.  R.  tracks  in  front  of  railroad 

^**>« ,148        ^ 

Mt  Airy,  gravel  walk  at  edge  of  cliffs  in  front 

of  Mt.  Airy  House 558  T 

Mt  Marion  (Mt  Paulding  of  IT.  S.  C.  &  G.  S.) 
11-2  miles  northwe»t  of  Mt  Marion  rail- 
road station,  woodt^d    719  T 

Mt  Marion,  tracks  in  front  of  raili-otid  statiou, 
W.  S.  R  R 171  L 

Saugertiee  villji;ge,  crossroads  at  Palmer  House,        150  L 

Saugerties,  tracks  in  fronit  of  railroad  station, 
W.  S.  R  R 159  L 

Saugeriies  Station,  wooded  hill  11-4  miles 
west  of,  i-3  mile  north  of  road  to  Unioo- 
>ille    49i  T 

Unionville,  wooded  hill  1  mile  southeast  of 
and  1  mile  west  of  West  Shore  railroad 561  T 

West  Gamp,  tracks  in  front  of  railroad  sta- 
tion, W.  S.  R  R 123  L 

West  Camp,  wooded  hill  1-2  mile  noi-thwest  of,        330  T 

We«t  8hore  railroad,  fii-st  grade  crossing  south 
of  Saugerties  station,  1  mile 172  L 

West  Shore  railroaid,  second  grade  crossing, 
south  of  Saugerties  station  165  L 
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West  Sliore   railrotad,   grade  croerfng  1  mile 

north  of  Mt.  Marioin  station 162  L 

Weii^  Bhore  railTOad,  first  road  crosBing  north 

of   Sanigertiea    147  L 

West   Shore    railroad,    second   road   crossing 

north  of  Saogerties 145  L 

West  Shoi^e  railroad,  first  road  oroesing  north 

of  Maiden,  floor  of  overhead  bridge 166  L 

West  Bhiore  railroad,  first  road  croBsing  south 

of  West  Oamip  station 138  L 

COUNTY  OF  ULSTER  — Town  of  Ulster. 

Lake  Katrine,  tracks  in  fi"ont  of  railroad  sta- 
tion, West  Shore  railroad 173  L 

West  Shiore  railroad,  pri\'ate^  rosid  crossing 
11-2  miles  north  of  Lake  Katrine  station  ^ .         158  L 

West  Shore  railroad,  first  road  eroesing  south 
of  Lake  Katrine  station,  1  mile 182  L 

West  Shore  railioad,  road  crossing  2  miles 
south  of  Lake  Katriine  staition  —  Saugertties 
and  Kingston  road 183  L 
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COUNTY 'OF  ULSTER  — Town  of  Woodstock. 

Bear8>'ille,  hill  south  of  road  1  mple  southwest 

of 1,331  T 

Bearsville,  hill  east  of  read  1  1-2  miles  south.- 

eatst  of 1,190  T 

Cooper  lake,  hill  east  of 1,515  T 

Overlook  mountain 3,150  T 

Tobias  mountain i 2,540  T 

C0U:NTY  of  WASHINGTON. 

Lake  Ghainjplain 101  L 

Lake  George 323  L 

COUNTTY  OF  WASECINGTON  —  Town  of  Argjle. 

Argyle,  hilltop  1  mile  southeast  of 687  T 

Cossoynnaj  lake  495  L 

South  Argjle,  hilltop  3-4  mile  north  of 740  T 
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Sammit  lake 745  L 

Summit  lake,  hilltop  1  mile  north  of 1,009  T 

Smnmit  lake,  hilltop  1-2  mile  south  ctf  wesrt 

end  of 1,040  T 

COXINTY  OF  WASHINGTON  —  Town  of  Cambridge. 

Cambridge,  railroad  tracks  in  front  of  »tation,  471  T 

CohWe  hill 1,462  L 

COUNTY  OF  WASHINGTON  —  Town  of  Dresdeni 

diubbs  Dock,  railroad  tracks  in  front  of  sta; 

tion Ill  L 

Dresden,  foundation  of  church 410  T 

Hogback  mountain 1,600  T 

Spruce  mountain   ,  1,917  T 

Sugar  Loaf  mountain 1,951  T 

The  Diameter,  weflt  end  of 1,845  T 

COUNTY  OF  WASHINGTON  —  Town  of  Fort  Ann. 

Ck)m0tx)K±,  tuacks  in  front  of  sftation 136  L 

Oomstock,  Cbamplain  canal  at 130  L 

Fort  Ann,  Champlain  canaJ  above  locks 154  L 

Fort  Ann,  Ohamplain  canal  below  locks 132  L 

The  Ptonax^le 1,571  T 

COUNTY  OF  WASHINGTON  —  Town  of  Granville. 

Granville,  foimdaiion  of  schoolhouse  No.  5...  843  T 
Granville,  railroad  crossing  at  Norton's  switch, 

south  of 412  L 

Granville,  top  of  upper  dam 388  L 

Granville,  rail  in  front  of  station 403  L 

Granville,  first  road  crossing  niorth  of  station . ,  384  L 

Granville,  D.  &  H.  R  R  bridge  No.  92,  soulih  of,  491  L 

Granville,  D.  &  H.  mile-po«t,  E.  B.,  33  south  of. .  491  L 

Granville,  D.  &  H.  mile-post,  E.  B.,  34  south  of. .  449  L 

Granville,  D.  &  H.  mile-post,  E.  B.,  35  south  of. .  418  L 

Granville,  D.  &  H.  mile-post,  E.  B.,  37  north  of. .  888  L 
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Middle  Granville,  top  of  rail  in  frooit  of  statio©,  396  L 

Middle  Granville,  top  of  dam  at  358  li 

Middle  Granville,  D.  &  H.  mile-poBt,  E.  B.,  38 

south  of 397  li 

Middle  Granville,  D,  &  H.  mile-poet,  E.  B.,  39 

north,  of 412  L 

Middle  Granville,  D.  &  H.  mile-post,  E.  B.,  40 

fionth  of  408  L 

North  GranvUle,  foundation  of  Methodist  Epis- 
copal chnrch  328  T 

Raceville,  rail  in  front  of  stajtion 395  L 

Baceville,  D.  &  H.  mile-poflit,  E.  B.,  41  south  of,  394  L 

BaceviDe,  D.  &  H.  mile-post,  E.  B.,  42  south  of,  391  L 
Baceville,  Vermont-New  York  State  line,  post 

on  D.  &  H.  R  R,  north  of i 393  L 

Scmth  Granville,  foundation  of  church 440  T 

West  Granville  Comers,  crossroads  at 325  T 

COUNTY  OF  WASHINGTON  —  Town  of  Greenwich. 

Battenville,  mile-i)08t  (Greenwich,  4  miles) 399  L 

Battenville,  road  east  of,  leading  to  Jajckson. .  410  L 

Battenville,  road  in  front  of  post-office 421  L 

Battenville,  crest  of  dam  at 395  L 

Baliojiville,   bridge   over  Whittaker.  brook,  2 

miles  north  of 418  L 

Battenville,  road  to  the  northwest,  1,500  feet 

north  of  Whittaker  brook  biidige 422  L 

Center  Falls,  road  leading   to    Jadtson,  just 

west  of 354  L 

Center  Falls,  crest  of  dam  at 369        .        L 

Center  Falls,  bridge  over  Trout  hto€k 385  L 

Cossajuna,  base  of  Baptist  church 494  L 

Cossayuna,  road  in  front  of  powt-oifice. 492  L 

Cosaayuna,  bridge  over  outlet  of  lake 516  Jj 

East  Greenwich,  base  of  Preelbyterdah  church,  440  L 
East  Greenwich,  road    in    front  of  telephone 

office 437  L 
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East  Greenwich,  ere«t  of  dam  at 430  L 

East  Greenwich,  mile-post  9  miles  to  Green- 
wich House •  458  L 

Greenwich,  high  mountain  4n  the  northeastern 

oomer  of  town 1,220  T 

Greenwich,  sdioolhouse  Ko.  7 481  T 

Greenwich,  first  railroad  ci*ossing  south  rail- 
road bridge  over  Battenkill   342  L 

Greenwich,  rail  on  raiilroad  bridge  over  Batten- 
kill 340  L 

Greenwich,  top  of  rail  at  railroad  station 341  L 

Greenwich,  road  in  front  of  Greenwich  House,  3pl  L 

Greenwich,  Main  street^  in  front  of  Hamilton 

House  .   . 370  L 

Greenwich,  top  of  white  post  in  front  of  Ham- 
ilton House  377  L 

Greenwich,  road  in  front  of  fire  engine  house 

Xo.  4  383  L 

Greenwich,  road  junction  in  front  of  Baptist 

ohiipch 393  L 

Greenwich,  road  junction  at  east  end  of  village, 

road  to  Spraguetown  399  L 

Greenwich,  orest  of  lower  dam ' 324  L 

Greenwich,  cre«t  of  upper  dam 352  L 

Greenwich,  road  in  front  of  icehouse  belon^ng 

to  Hamilton  House  354  L 

Mud  pond , 451  L 

Mud  pond,  bridge  over  brook  just  south  of 450  L 

Noi^  Greenwich,  base  of  MethodiLst  l^pdscopal 

dmrch 491  T 

Reservoir,  hilltop  1-2  mile  east  of 861  T 

Sawyer  hill   933  T 

OOUIS-TY  OF  WASHINGTON  --  Town  of  Hampton. 

Hampton  hill  648  T 

Thorn  hill  / 1,179  t 
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COUNTY  OF  WASHINGTON  — Town  of  Hartfond. 

Deck  Mil   1,087  T 

HajTtford,  btase  of  Baptist  dhiupoli 410  T 

HartfoiEd,  base  of  Unlvereailfet  ohnipcli 394  T 

Marrion  Mil  821  T 

Pumpkin  Mil   987  T 

COUNTY  OP  WASHINGTON  —  Town  of  Hehron. 

Birck  Mil   1,266  T 

Hebron  mountain  1,057  T 

Mount  Tom 1,422  T 

North.  He/b(Pon,  haae  of  Baptist  church 814  T 

Pine  hill   1,070  T 

Keynold  hill  1,017  T 

Weat  Hebron,    base  of   Methodist   Episcopal 

church 488  T 

COUNTY  OF  WA8HINOT0N  —  Town  of  Jackson. 

Clark  lake 470  L 

Oolf ax  mountain  1,270  T 

Dead  lake   537  L 

Hodge  lake  535  L 

Lauderdale  lake   530  L 

Sohoolhouse  lake    533  L 

COUNTY  OF  WASHINOTON  —  Town  of  Kingsley. 

Adamsville,  base  of  chuirch .' 392  T 

Smith's  BaMn,  top  of  rail  in  front  of  station. .         149  L 

Smith's  Basin,  Ohamplain  canal  at 155  L 

COUNTY  OF  WASHINGTON  —  Town  of  Putnam. 

Lake  George   323  L 

Moore  hill    1,061  T 

Putnam,  top  of  rail  in  fmnt  of  station Ill  L 
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OOLTSTY  OF  WASHINGTON  —  Town  of  Salem. 

Hwaklebeary  Mil  1,380  T 

BalesD,  mile-iKMst  (Salem,  2  males)  Oin  road  lead- 
ing to  Greenwoodi  Oeinjeteiy 474  L 

Balem,  road  in  front  of  Oatbolic  Cemetery 459  L 

Sal^n,  bridge  over  White  creek  at  Greenwood 

Cemetery 455  .  L 

Salem,  top  of  rail  in  front  of  station 490  L 

Salem,  first  public  road  orosBinig  rajilrocid  north 

of  station   521  L 

Salem,  D.  &  H.  R.  R  bridge,  Na  102,  soal^  of,  538  L 

Salem,  D.  &  H.  R.  R.  bridge.  No.  101,  south  of,  556  L 

Salem,  D.  &  H.  R  R  bridge,  Na  100,  north  of,  582  L 
Salem,  D.  &  H.  R  R  bridge,  Na  99,  north 

of 611  L 

Salem,  road  croseiiig  just  north  of  D.  &  H.  R  R 

bridge,  Na  101 556  L 

Salem,  base  of  schoolhooBe  No.  13 449  T 

Salem,  base  of  sdhoolhouse  No.  1 500  T 

Salem,  base  of  sohloolhouse  Na  7 691  T 

Shnahan,  top  at  rail  in  front  of  station 471  L 

Soott  pond,  hjlltop  just  east  of 919  T 

State  Line,  intersection'  nonth  of  Salem,  with 

D.  &  H.  C.  Ooi.  R  R /  682  L 

Weist  Rupert,  first  public  road  crossing  south 

of  intersection  of  State  Line  and  D.  &  H.  OL 

Oa  R  R 656  L 

COUNTY  OF  WASHINGTON  — Town  of  Whitehall. 

Death  rock   839  T 

Pish  hill    447  T 

Hatch   hill    1,020  T 

Ore  Bed  hill 400  T 

Osgood  hill    577  T 

Bkeen  moxmtain    524  T 
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Tub  moantain   415             T 

Warner  hill    480              T 

Weat  mountain   1,877              T 

WMtehall,  ChamplaiiB  canal  above  locks 130              L 

Whitehall,  Lake  Ghamplain    101              L 

Whifteihall,   top  of  rail  pi   tiKmt  of   railioad 

station    143              L 

Whitehall,  D.  &  H.  bnidge  over  Wood  creek 

ea«t  of  station 129              L 

Whitehall,   west   end   of   switch  at  nock  cut 

east  of 258              L 

COUNTY  OF  WESTOHEOTER  — Town  of  Ooraandt 

Dickereon  hill    810              L 

Dickerson  pond  282              L 

Gallows  hill   443               L 

Jacobs  bill   604              L 

Mohegan  lake,  hill  1-2  mile  west  of 582              L 

Spitzenberg  hill    545              L 

Wallace  pond    '       170  L 

COUNTY  OF  WESTCHESTER  —  Town  of  East  Chester. 

Mount  Vemon,  track  at  N.  Y.,  N.  H.  &  H.  R  R 

station    114              h 

COUNTY  OF  WESTCHESTER  — Town  of  Greenburgh. 

Elmsford,   tracks  at  station,  New  York  City 

and  Nopthem  railroad 173              I' 

ElmsfoiHl,  hill  1  mile  southeast  of 445              T 

Kensico  station,  hill  4-5  mile  southwest 523               T 

COUNTY  OF  T\T?8TCHESTER  — Town  of  Mamaroneck. 

Larchmont,  track  at  N.  Y.,  N.  H.  &  H.  R  R 

station    42              I' 
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COLISTY  OF  WESTCHESTER—  Town  of  Mt.  Pleasant 

Buttermilk  hill,  7-10  mile  west  of  Unionville. .  743  T 

Kaakeoot  hill,  1  mile  noriiLweBt  of  Tarrytown. .  504  T 

Kensico  reservoir,  crest  of  wasteway 250  L 

Kaynold  hill,  1  mile  north  of  Kensico  reservoir,  565  T 

Sarles  hill,  1  mile  north  of  Pleasanitville 725  L 

COU^^T\'  OF  WESTCQHESTER  — Town  of  Newcastle. 

Ohappaqua,  summit  on  New  York  and  Harlem 

railroad,  2-10  mile  north  of  station 317  L 

C/happaqua  hill,  3-4  mile  north  of  Chappaqua. .  739  T 

(^happaqna,  hill  1  mile  southeast  of 678  T 

Chappaqua,  road  crossing  New  York  and  Har- 
lem railroad,  1  1-2  miles  north,  of 283  L 

^lemtts  Comers,  New  York  City  and  Noi-them' 

railroad    345  L 

Ryder  hill   621  T 

COUNTY  OF  TV1ESTCHESTER  —  Toiivn  of  New  Rochelle. 

New  Rochelle,  track  at  N.  Y.,  N.  H.  &  H.  R.  R 
station    72  L 

COUNTY  OF  WESTdHESTER  —  Town  of  Pelham. 

Pelham\ille,  track  at  N.  Y.,  N.  H.  &  H.  R.  R 

station    68  L 

Pelham  Manor,  traick  at  N.  Y.,  N.  H.  &  H.  R  R. 

station   47  L 

COUNTY  OF  WESTCHESTER— Town  of  West  Chester. 

Baydhester,  traek  at  N.  Y.,  N.  H.  &  H.  R  R 

station    11  L 

Weetche&ter,  track  at  N.  Y.,  N.  H.  &  H.  R.  R 

station   39  L 
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OOXINTY  OF  WE^TCHESTPER— Town  of  White  Plaaos. 

White  Flahm,  New  York  and  Harlem  Bailroejd 

station,  tracks  at  201  L 

COUNTY  OF  WESTCHESTER  —  Town  of  Yorktown. 

Bald  mountain   OSS  L 

Croton  lake,  crest  of  wasteway 1G8  L 

Jefferson  valley,  hill  6-10  mile  soutib.  of .'.  004  L 

Mohegiain  lake 447  L 

Mohlonetiio  lake  .  .j 450  L 

Osoeola  lake 422  L 

Osceola  lake,  hill  1  1-4  miles  south  of 665  L 

Pin  Bridge,  hill  6-10  mile  south  of 607  L 

Shrub  Oak,  hill  1-2  mile  soutli  of 7:U  L 

Yorktown,  hill  1-2  mile  south  of 5?;>6  L 

Yoi^town  Heights,  hill  1  1-4  males  southeast 

of 70;^  L 
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APPENDIX    A. 


BNanfSBBiNa  Ezpibnsbb  fob  thb  Fiscal  Yibab. 


OBDIITABT   BXPAIB   FUND. 

Chapter  89,  Law%  1893  and  chapter  297,  LawB  1894. 


Cahals. 

DIVISION. 

Erie. 

Oswego. 

BlaokBiTer. 

OilJllM 

and 
Seneoft. 

EMtflTD 

19,890  S9 
7,986  94 
8,986  71 

$8,719  86 

« 

MMdte 

$868  88 

$8,08104 

$19  78 

Wertem. 

Tntali 

116,818  94         $8,719  66 

1868  88 

«S  AM  IM 

$19  78 

••*'•  **•  1       ^"f^—  •■- 

Total 

SI 

18.487  89 

Extraordinary  Canal  Improvements. 

Eastern  Dimsion. 

BepBilriDig  Cohoe^  dlam,  chapter  643,  Laws  1893,  and 

dhapter  462,  Laiws  1894  

Confrtmeting  stone  dam  ait  little  Fallfli,  chapter  480, 

Laws  1893,  and  chapter  119,  Lawci  1894 

Impivyving  Ghaimplaln  oanial,  dmpter  119,  Laws  1893, 
Lengtihening  berme  lock  Na  19,  Erie  canal,  chapter 

119,  Laws  1893 

Repairing  Scbohaifie  creA  and   upper  and   lower 

AioihAwk  aqneduoti,  cba(pter  5,  Laws  1893 


14,069  72 

11  97 
3,511  50 

4,003  14 
414  66 


180  Ahkual  Rbpobt  or  thb 

C(m8tra<otioii  of  bridge  at  Ajuu  street^  Little  Falls, 
chaptep  197,  Laws  1893 |184  39 

Oon»tructio!n  of  briidge  at  Bridge  street,  Amster- 
dam, chaipter  561,  Laws  1893 315  01 

Approlachefl  to  Van  Derwerken  fairm  bridge,  Water- 
ford,  chapter  294,  Laws  1893 286  00 

Oonstrdctioii  of  bridge  "No.  15  (Fitzgerald's)  Ohain- 
plain  canal,  chapter  569,  Laws  1893 330  32 

Dredging  Albany  basin,  chapter  141,  Laws  1893 . .  846  98 

IiDproving     Saranac-     river,     chapter     141,     Laws 

1S9:>, 141  43 

Abating    nuisances^  Ghemting    canal  aiHl    feeder, 

chapter  726,  Laws  1893   54  15 

Shinnecock  and  Peconic  canal,  chapter  726,  Laws 

1893 2<'4  19 

Strengthening  and  protecting    benne    bank    near 

Schenectady,  chapter  24,  Laws  1894 3,241  00 

Improving    Ohamplain    canal,    chapter  572,  Laws 

1S94    619  45 

Lengthening  lock  Na  20,  Erie  canal,  chapter  572, 

Laiws  1894 457  91 

Bejpairing  Glens  Falls  feeder,  chapter  278,  Laws 

1894 152  38 

Bepairing  Eocky  BSft  feeder,  chapter  594,  Laws  1894,  61  59 

Bepiairing  mole  fet  Houghtaling  Island,  chapter  358, 

Laws  1894 69  10 

Abutments  and  approacheB  to  an  iron  bridge  at 

Mech.anicville,  chapter  594,  Lawis  1894 22  30 

Lift  bridge  at  Oanajoiharie,  chapter  592,  Laws  1894,  <i7  03 

Survey  State  Board  of  Clajinia,  chapter  726,  Laws 

1893,  and  chapter  358,  Laws  1894. 4,152  59 

Shinnecock  and  Peconio  danal,  chapter  768,  Laws 

1893,  and  chapter  358,  Laws  1894 861  80 

f24,139  23 
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Middle  Division. 

Lengthendiig  lock  No.  76,  Blajck  BSver  oanal,  chajpter 

119,  Laws  1893,  and  chapter  572,  Laws  1894. . . .  |710  65 

BaldwinsTille  dam,  chaptier  113,  Laws  1893 2,843  23 

Owagena  lake,  chapter  658,  Laws  1893,  and  chapter 

335,   Laws   1894 429^  32 

Twitchell  creek,  diapter  224,  Laws  1893 131  00 

Plow  graand,  deariiig  at  Stillwater,  chapter   119, 

Laws  1893 134  83 

Bridge,  Gtenesee  street,  Utlca,  chapter  560,  Laws 

'  1893 2,500  00 

Sewer  at  Canastorfea,  chapter  326,  Laws  1893 *. .  510  50 

Birttemut  creek  impraveiiieiit,   chapter  119,  Laws 

1893 4:71  76 

Bridge,    Mulberry    street,    Syraxsuse,    chapter    610, 

Laws  1892  161  74 

Bridge,  at  James  street,  Bosnie,  chapter  562,  Laws 

1893 200  00 

Bridge  at  Clinton  street,  Syraxmse,  chapter  57,  Laws 

1893   1,200  00 

Survey,  State  Boaird  of  Claims,  chapter  358,  Laws 

1894    928  58 

Cayuga  lake  obstructions,  chapter  279,  Laws  1894. .  294  14 

State  ditch  Liverpool,  dhapto'  119,  Laws  1893 500  00 

Dam  at  Forestport,  diapter  496,  Laws  1894 2,000  00 

Locks,  Black  Kiver  canal,  chapter  119,  Laws  1893, 

and  dhapter  572,  Laws  1894 710  65 

Canandaigua    pier   and   bi^eakwater,    chapter   173, 

Laws  1894 250  00 

North  Lake  reservoir,  chapter  726,  Laws  1893 392  07 

Cayuga  and  Seneca  canal  protecting,  chapter  424, 

Laws  1894  250  00 

Madison  Brook  feeder,  chapter  570,  Laws  1894 559  47 

Bridge,  Butternut  creek,  cihapter  470,  Laws  1894. .  50  00 

Wall,  Gilbert  street,  Utka,  chapter  423,  Laws  1894,  76  97 
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Bridge,  Gedd^s  street,  Syraeose,  ciiapter  385,  Laws 

1894    1200  00 

WMtesboro,  drain,  chapter  359,  Laws  1894 57  57 

f  15,562  48 

Western  Dimsion. 

Oak  Ordbard  areek^  oibajpter  136,  Laiws  1893 f 2,034  46 

Erie  basin,  Buffalo,  chapter  119,  Laiws  1893 2,344  45 

Brocid  street  culvert,  Tomawandia,  chapter  244,  Laws 

1893 442  99 

Buffalo  bridges^  chapter  153,  Laws  1893 426  12 

ImproYiiig  canal,  Buffalo,  chapter  119,  Laws  1893 . .  874  99 
Chemung  canal  nuiisance,  chapter  726,  Laws  1893, 

and  ohapter  358,  Laws  1894 1,165  12 

Bridge,  Ford  street,  Rochester,  chapter  14,  Laiws 

1893    176  57 

Rochester  wall,  chapter  726,  Laws  1893 135  40 

Ohio  basm,  Buffalo,  chapter  145,  Laws  1894 730  11 

HooQieoye  outlet,  chapter  563,  Laws  1893 1,266  73 

Hayana  wall,  chapter  345,  Laws  1894 46  83 


19,643  77 


SPECLAJi  APPROPRLA.TIONS. 

Examination:,  monuments  and  maps  disbursed  by 
diyision  engineera,  chapter  726,  Laws  1893,  and 
chlapter  358,  Laws  1894 

Examination,  monuments  and  mapB,  paid  directly 
by  State  Treasurer,  chapter  726,  Laws  1893,  and 
chapter  358,  Laws  1894 

Ghenesee  river,  storage,  chapter  726,  Laws  1893 . . .  • 


{4,696  11 


3,909  28 
6,408  25 


f  14,913  64 
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;    SDMMAEY. 

Ordniajry  repairs   |33,427  39 

£xtnao(rdii]airy  canal  impraremeinfts   49^45  48 

SpetM  appropriaitionB  14,913  64 

■ 

Total  enginDeerioig  exjuensee  > f  97,686  51 


I 


Amvual  Bsposr  or  rem 


III 


H: 


:Sf388SS8S3S8SS8S8888S  SSSSSSSSS 


iSSKSHsiiiib  sasBasxs 


Stati  EvonnoEB  add  SinETiiiTOB. 


186 


88SSS 

lO 
v4 

m^ 

§ 

Vci-ifoV 

» 

s 

S8SS8 

•  *  V  V   ^ 


■OS 


I 


|sil» 


I 


O 
-a 


SB 


S 


§ 


f 

If 

e 

^1 


86899 


i 


\ 


24 


1 


S      8     18     8: 


1  M;^      i^  JNIi  MM  J      - 


8     ;    SS    S      S   S  8 


8    S  S     ?    8 


|:i!|l^|    PIHIII       ! 


il 


S    S    8S   S      8    8  8      :SS88   8   3  8     S    S 


I 


8    8     .8   S      8   1 


fiiii  i!ii«inipii  ] 


iiui  im mm mii ii 


%SUii    I  §S9  lESSS  e  3i!  s  s 


Mir 


T 


!       I 


m 


% 


im     I 


il 


s  s  1 51  s   ill  iiiii  I  i  s  I  i 

J"  s  j(  BsS  s     ^   i  s  sSifSS  -■  «  ti  «■  •• 


I  ii 


I 


\\\'' 


mmm 


S            8        % 

1           ^       ^ 

1 

1 

8            9 

s 

1           ^ 

-!- 

:             : 

i   8 

:             1 

51 

3   « 

I! 

u    an 

n     n   is 

u 

P 

1 

J 

lit: 
fill 

1 

i      I  i 

i 

l(          s      tf 

t 

1   li 

i  i 

i 

ii 

h 

;    1 

REPORT 


OF  THB 


DIVISION    ENGINEER 


OF  THB 


EASTERN   DIVISION 


1^ 


FOB  THB 


TEAE   ENDING   SEPTEMBER   30,    1894 


f- 

I  T 
.t 

i 
* 

I! 

I' 

i 


APPENDIX  B. 


Ajlbant,  N.  Y.,  October  1, 1894. 
Hon.  Campbell  W.  Adams,  State  Engmeer  and  Sv/rveyor : 

Sir. —  I  have  the  honor  to  submit  the  following  report  on  tiie 
eaatem  divasion  of  the  New  York  State  eanalSj  for  the  fiscal 
year  ending  September  30,  1894: 

DESCRIPTION  OF  THE  EASTERN  DIVISION. 

This  diyision  embraces  that  portion  of  the  Erie  canal,  with 
its  feeders  and  side-cuts,  extending  from  the  Hudson  river  at 
Albany  to  the  dividing  line  between  the  counties  of  Herkimer 
and  Oneida,  and  the  whole  of  the  Champlain  canal,  with  ijts 
feeders,  ponds  and  side-cuts.  For  convenience  of  maintenance 
and  operation  it  is  subdivided  into  repair  sections  as  follows: 

Section  No.  1,  Erie,  extends  from  the  Hudson  river  to  the  head 
of  lower  Mohawk  aqueduct,  including  the  Albany  basin  and  the 
sdde-cuts  at  Port  Schuyler  aaid  West  Troy,  and  also  includes  that 
portion  of  the  Champlain  canal  extending  from  its  junction  with 
the  Erie  to  the  northerly  end  of  the  bridge  across  the  Mohawk 
river  and  the  dam  at  Cohoes. 

Section  No.  2,  Erie,  extends  from  the  head  of  lower  MoSiawk 
aqueduct  to  the  head  of  lock  No,  27. 

Section  Na  3,  Erie,  extends  from  the  head  of  lock  No.  27  to 
the  head  of  lock  No.  34. 

Section  Na  4,  Erie,  extends  from  the  head  of  lock  No.  34  to 
the  westerly  end  of  the  division. 

Section  Na  1,  Champlain,  extends  from  the  northerly  end  of 
the  Mohawk  river  bridge  at  Cohoes,  to  the  north  end  of  bridge 
across  the  Hudson  river  at  Northumberland,  including  sloop-lock 
and- pond  at  Troy. 
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Sectlodi  Na  2,  Ghamplam,  eztemds  from  the  iKorQi  end  of 
bridge  across  ihe  Hudson  river  at  Northmnberland^  to  the  waste- 
weir  at  Danham^B  Basin. 

Seothm  No.  3,  Ohamplaiii,  extends  frotm  th^  waste-weiir  at 
Ihinham's  Basin  to  Lake  Ghamplain. 

The  mdleage  of  canals,  feeders  and  river  improvements  is  as 

follows: 

NAVIGABLE. 

Erie  canal,  Albany,  to  east  line  of  Oneida  comity 106.243 

Port  Schuyler  and  West  lYoy  side-cuts 350 

Albany  basin  .770 

Cl^amplain   canal,   indudilng  WaJterford   side-cuts   and 

Cohoes  and  Saratoga  dams  66.000 

Pond  above  Troy  dam 3.000 

Glens  Falls  feeder  and  pond 12.000 

Total ! 188.363 


FEEDERS  NOT  NAVIGABLE. 

MU6B. 

Mohawk  river,  at  Bexford  Flats .39 

Mohawk  river,  south  side,  at  little  Falls .19 

Mohawk  river,  at  Rocky  Rift  3.92 

Schoharie  creek .63 

Tollal S.18 


ERIE  OANAL  — WATER  SUPPLY. 

The  Erie  canal  upon  this  divisiion  is  supplied  with  waiter  from 
the  following  sources: 

That  portton  of  this  division  west  of  Little  Falls  Us  supplied 
from  reservoirs  and  streams  on  the  middle  divisi*on^  through  the 
Rome  level.  At  Little  Falls  the  sux>ply  is  through  the  feeder 
from  the  Mohawk  river,  entering  the  canal  through  the  towpath 
about  60  feet  below  lock  No.  39. 

Near  Mindenville  the  supply  is  through  the  Rocky  Rift  feeder 
from  the  Mohawk  river,  discharging  into  the  canal  through  the 
towpath,  400  feet  below  lock  No.  34. 


L    - 
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Near  Fort  Hunter  the  supply  is  from  Schoharie  creek,  dis- 
charging into  the  canal  on  the  bemie  side  about  400  feet  below 
lock  Na  29. 

At  Bexford  Plats  the  supply  is  from  the  Moihawk  river,  enter- 
ing the  canal  through  the  towpath,  about  120  feet  below  lock 
Xo.  21. 

The  water  supply  on  this  division  of  the  Erie  canal  has  been 
uniformly  good,  and  the  levels  kept  fully  up  to  their  proper 
elevation. 

CHAMPLAIN  CANAL  — WATER  SUPPLY.* 

The  water  supply  of  the  Ghamplain  canail  is  principally  from 
the  Hudson  river  through  the  Glens  Falls  feeder,  discharging 
into  the  summit  level  of  the  Champlain  canal,  supplying  th^ 
canal  from  Northumberland  to  Whitehall,  being  supplemented 
on  the  north  by  waters  of  Wood  creek.  ^Vlso  from  Northumber- 
land to  the  first  lock  north  of  Waterford  the  supply  is  from  the 
Hudson  river,  entering  the  canal  at  Northumberland,  and  fromi 
the  first  lock  north  of  Waterford  to  its  junction  with  the  Erie 
canal,  including  the  Waiterford  side-cut,  the  supply  is  from  the 
Mohawk  river,  entering  the  canal  at  Cohoes  and  at  its  junction 
with  the  Erie  canal  through  the  Erie  canal  from  Rexford  Flats. 
The  water  supply  on  this  canal  during  the  past  year  has  been 
ample. 

ERIE  OANAL. 

Banks  and  Prisma. 

The  towing-path  is  in  very  fair  condition,  it  has  been  i*ai!sedf 
with  gravel  in  many  places  during  the  past  season,  but  mnch. 
more  of  this  work  is  required.  Some  repairs  are  needed  to  the 
vertical  walls  in  the  upper  West  Troy  side-cut.  The  entrance 
to  the  old  abandoned  lumber  slip  should  be  closed  with  a  stome 
wall  in  pla)ce  of  the  dilapidated  coffer-dam,  which  is  liable  to  fail 
at  any  time.  A  bulkhead  should  be  placed  at  the  entrance  to 
the  Mohawk  basin  to  facilitate  filling  the  canal  in  the  spring  and 
also  as  a  protection  to  the  river  lock  should  any  leaks  occur  or 
accident  happen  to  the  gates.  It  requires  from  two  to  three 
days  to  fill  the  basin  when  the  water  is  being  let  into  the  canal 

25 
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from  the  Rexford  Flats  feeder;  if  the  basin  were  closed  with  a 
bulkhead,  nayigation  might  be  resumed  just  so  much  earlier  and 
the  basin  allowed  to  fill  up  gradually  after  the  boats  are  running. 

The  vertical  walls  through  the  city  of  Cohoes  need  rebuilding. 
These  walls  were  originally  built  of  shaly  blueatone,  which 
have  disintegrated  and  fallen  into  the  canal,  leaving  no  support 
for  the  docking,  and  the  banks  are  being  rapidly  washed  away. 

About  100  feet  of  the  berme  wall,  west  of  Union  street  bridge 
in  the  city  of  Schenectady,  fell  into  the  canal  this  season,  carry- 
ing with  it  the  retaining  wall  which  supi>orts  the  street  above. 
Tliis  should  be  rebuilt  before  the  opening  of  navigation  next 
season.  \ 

The  old  plank  docking  along  the  high  banks  of  the  berme  side, 
just  west  of  Schenectady,  has  been  replaced  by  a  stone  wall  laid 
in  cement.  This  much-needed  improvement,  begun  four  years 
ago,  was  completed  last  spring.  The  opposite  or  towing-path 
bank,  where  the  old  plank  docking  is  badly  decayed,  should  be 
similarly  protected. 

The  old  timber  docking  along  the  towing-path  bank,  near 
the  Big  Nose,  is  in  very  bad  condition  and  should  be  rebuilt 
without  delay  as  some  serious  leaks  occurred  there  during  the 
|iaist  season.  Some  of  the  vertical  wall  on  the  berme  side  of  the 
canal  near  the  village  of  Ilion  has  fallen  down  and  should  be 
rebuilt.  j 

Docking  has  been  repaired  at  several  points  along  the  canal, 
but  there  is  still  a  great  deal  of  it  which  needs  renewing. 

Zocks, 

Lock  No,  1  leaks  very  badly  through  the  bottom  and  is  appa- 
rently being  undermined  and  new  miter-sills  are  required.  This 
lock  has  been  a  source  of  considerable  anxiety  for  some  years 
past  and  attempts  have  been  made  to  repair  it  but  without  suc- 
cess, from  lack  of  sufficiemt  appropriation  to  construct  the  neces- 
sary coffer-dams.  The  condition  now  is  such  that  repairs  caji 
not  be  delayed  much  longer  if  the  structure  is  to  be  saved.  A 
substantial  coffer-dam  should  be  built  across  the  channel  lead- 
ing into  the  river,  the  lock  pumped  out,  the  bottom  and  apftm 
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taken  up,  the  spaces  undemearti  filled  with  concrete  and  grout 
and  the  whole  replanked  and  new  mdter-sills  inserted. 

Locks  Kosw  5,  8  9,  12,  13  and  16  all  leak  through  the  bottcmis 
and  need  replanking  and  the  holes  underneath  the  floors  filled 
with  concrete  and  grout 

The  tenii)orary  repairs  to  these  structures  during  the  past 
season  caused  considerable  delay  to  navigation,  amoiintlng  to 
three  days  in  the  aggregate.  The  other  locks  on  this  division 
are  in  very  good  condition,  except  that  the  masonry  in  nearly 
all  needs  repointing.  The  joints  should  be  thoroughly  cleaned 
out  and  filled  with  grout  made  of  Portland  cement  Forty- 
seven  new  lock-gates  and  35  new  balance-beams  were  inserted 
during  the  past  season. 

Lock  No.  19  was  lengthened  last  winter  and  the  contract  has 
been  let  for  lengthening  lock  Na  20  the  comiiag  winter. 

Only  two  more  locks,  Nos.  21  and  22,  need  lengtheniug  to 
complete  the  series  of  lengtheined  locks  from  the  "  sixteens  "  to 
Little  Fails.  It  is  hoped  that  appropriations  for  lengthening 
these  two  locks  will  soon  be  granted. 

The  culverts  are  generally  in  good  conditioai,  though  some 
need  repairs  to  the  wing  walls  and  nearly  all  need  cleaning  out 

The  culvert  which  carries  the  Rocky  Eaft  feeder  under  Castle 
creek  has  been  in  bad  oondiitioQi  for  some  time  and  the  contract 
is  let  for  rebuilding  it.  It  is  a  dive  culvert  of  the  box  pattern 
having  five  piers  in  the  channel  which  greatly  obstruct  the 
flow  of  water.  The  old  coping  is  to  be  taken  up,  three  of  the 
piers  removed,  the  masonry  of  the  remaining  piers  to  be  camried 
up  two  feet  and  the  whole  to  be  covered  with  a  solid  iron  floor. 
This  will  inwease  the  area  of  water  way  from  96  square  feet  to 
210  squfijre  feet 

Aqueducts, 

The  upi)er  and  lower  Mohawk  aqueducts  and  the  Schoharie 
Creek  aqueduct  have  received  extensive  repairs  duriiag  the  past 
two  years  and  are  now  in  good  condition.  The  Flat  Stone  Creek 
aqueduct,  which  was  carried  away  in  1892  and  was  rebuilt  of 
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timber,  appears  to  be  safe  for  the  present.    The  Sansai  Kill  aque- 
duct  (see  opposdite  page)    needs   considerable   repairs   to   tlie 
masonry,  also  a  new  timber  trunk  and  the  gravel  deposit  re- 
moved  from  the   bed  of   the  creek,  underneath  the  aquedixct, 
which  almost  fills  the  entire  waterway.    Some  measures  should 
be  taken  to  prevent  this  dejK^it  of  debris  underneath  these 
structures,   which  is  of  annual  occurrence;  they  are  uisrually 
cleaned  out  during  the  oe»sation  of  navigation,  but  the  spa&ng' 
freshets  fill  them  up  again.    The  cause  is  xjibviofus.    In  building 
these  straotures,  in  order  to  obtain  sufficient  waterway  in  tLmes 
of  flood,  it  is  necessary  to  widen  the  bed  of  the  creek  at  tihlB 
point  to  compensate  for  the  space  taken  for  the  structure,  the 
water  rushing  down  the  natural  channel  on  ireaching  this  point 
spreads  out,  thus  rediudng  the  velocity  and  consequently  deposit- 
ing whatever  may  be  held  in  suspension.    If  a  channel  should  be 
constructed  under  one  of  the  spans,  con/tnacted  at  the  bottom 
and  protected  by  a  slope  wall,  and  baffle  walls  placed  in  front 
of  the  remaining  spans  at  a  proper  distance  from  them,  so  as 
to  confine  the  water  to  this  channel,  it  woiild  produce  a  scour 
that  would  tend  to  keep  ic  clean.    In  cases  of  extreme  flood  the 
water  w^onld  flow  over  the  baffle  waJls  and  under  the  entire 
structure,  but  as  the  gravel,  etc.,  which  is  being  carried  down, 
would  naturally  follow  the  dec^per  channel,  that  which  flows  over 
the  walls  would  contain  very  little  matter  which  would   be 
deposited,  or  dams  might  be  built  across  the  creek  some  dis- 
tance above  the  aqueduct^  where  they  would  fonn  ponds  of  con- 
siderable size.    Most  of  the  debris  would  be  deposited  in  these 
ponds  which  might  easily  be  removed  with  teams  and  scrapers 
at  a  fraction  of  the  cost  of  removing  it  from  underneath  the 
structure. 

The  above  reconunendations  will  apply  to  nearly  all  the  small 
aqueducts,  aa  their  condition,  so  far  as  deposits  are  concerned, 
are  very  similar  to  thxxse  shown  in  cut  on  opposite  page^,  The 
Fort  Plain  aqueduct  needs  (luite  extensive  repairs  ais  has  been 
recommended  in  previous  reports;  some  of  the  piers  should  be 
rebuilt,  and  the  east  abutment  should  be  pairtially  rebuilit 

The  masonry  wings  on  the  berme  side  of  the  one-span  aque- 
duct at  Furgeson's  creek  need  rebuilding;  there  are  some  very 
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bad    leaiks    through    this    structure  which    require  immediate 
atteDtaoii.  • 

The  other  aqueducts  are  in  very  good  condition  but  all  need 
cleaning  oort. 

Waste-weirs, 

Waste-weir  No.  7,  near  lock  Na  20,  should  be  rebuilt;  it  is  In 
a  very  dilapidated  condition  and  has  been  closed  up  for  the 
past  three  or  four  years. 

Waste-weir  Na  8,  near  Kiotterdam  street,  Schenectady,  should 
be  rebuilt;  this  has  also  been  dosed  for  some  years  past. 

This  is  a  very  important  stru<^pe  as  it  is  the  only  one  on 
tlie  Seven-mile  level.  The  level  is  composed  of  high  embank- 
ments nearly  the  whole  distance  and  should  a  leak  occur,  serious 
results  might  happen  without  some  means  of  quickly  drawing 
off  the  water.  Had  it  been  iai  working  condition  during  the 
big  flood  two  years  ago,  a  large  potrtion  of  the  damage  might 
have  been  averted. 

Waste-weir  No.  18,  near  lock  No.  41,  is  in  a  very  damgerous 
condition;  the  water  has  undermined  it  and  it  is  toppling  over; 
the  bulkhead  is  gone,  and  its  place  filled  with  old  barrel^  of 
cement  It  was  with  difficulty  that  navigatio(n  was  maintaiined 
on  that  level  during  the  past  season.  It  is  important  that  this 
should  be  rebuilt  at  once,  aaid  should  be  the  subject  of  a  special 
appropriation  at  the  earliest  possible  date. 

I  would  recommend  that  an  appropriation  of  |25^000  be  granted 
for  repairs  to  aqueducts  Noe.  4,  11  and  16,  and  waste-weirs  Nos. 
7,  8  and  18. 

Dams, 

There  are  four  dams  on  this  division  of  the  Erie  canal.  Dam 
No.  1  is  a  stone-masonry  dam,  located  at  Rerford  Flats  across 
the  Mohawk  river.  The  apron  of  this  dam  has  been  carried  away, 
excepting  a  few  feet  neair  the  northerly  end.  A  new  apron 
should  be  rebuUt  at  onoe  a>  tbe  dam  rests  uxKm  ahaley  bluestone 
rock  which  will  rapidly  weaT  away  by  the  action  of  the  ice  and 
water  and  will  soon  undermine  the  whole  structure. 

Dam  No.  2,  the  Schoharie  Creek  dam,  is  a  timber  structure 
across  the  Schoharie  creek  at  Fort  Hunter.    About  75  feet  of 
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tihis  dam  at  the  west  end  was  carried  aiway  last  spring  and  has 
been  rebuilt  during  the  summer  and  repairs  made  t(f  the  remain- 
ing portion.  The  dam  is  now  in  good  condition.  A  new  bulk- 
head should  be  placed  at  the  -entrance  to  the  feeder. 

Dam  No.  3,  Bockj  Eift,  is  a  stone-masonry  dam  across  the 
Mohawk  river  at  Indian  Castle.  This  dam  is  in  good  condition, 
but  it  is  too  low.  If  it  were  raised  one  foot  it  would  furnish  a 
much  larger  supply  of  water  and  thus  require  less  to  be  drawn 
from  the  levels  above  lock  No.  34,  which  are  supplied  through  the 
Little  Falls  feeder.  The  bulkhead  should  be  rearranged  so  as  to 
admit  a  larger  screen;  the  present  one,  which  is  placed  in  front  of 
the  bulkhead  gates  to  keep  out  the  debris  which  is  cairied  down 
by  the  current,  frequently  clogs  up,  thus  shutting  off  the  supply 
of  water. 

Dam  No.  4,  located  at  Little  Falls  across  the  Mohawk  river. 
This  is  a  new  stone  dam,  built  in  1892.  The  old  decayed  wooden 
swing-gates  at  the  bulkhead  should  be  replaced  by  drop-gates. 

Bridges, 

Seven  wooden  bridges  have  been  rebuilt  during  the  past  year: 
Noa  5,  8,  30,  32,  69,  127  and  135.  Eenewing  wooden  bridges 
forms  quite  an  item  in  the  maintenance  account  of  the  canals. 
Their  extreme  life  is  about  12  years,  and  they  are  not  considered 
safe  after  eight  years  of  service.  At  the  present  prices  of  iron 
and  steel,  bridges  can  be  built  of  these  materials  almost  as 
cheaply  as  of  wood.  A  few  light  iron  fairm-bridges  were  built  in 
1878,  and  are  apparently  in  as  good  condition  as  when  erected. 
They  are  certainly  good  for  a  period  three  or  four  times  as  long 
as  the  safe  limit  of  wooden  structures. 

The  old  Whipple  oast-iron  arch  bridge  at  Bridge  street,  Amster- 
dam, and  Ann  street,  Little  Falls,  have  been  replaced  by  sub- 
stantial wrought-iron  structures. 

No.  3,  Ferry  street  lift-bridge.  One  of  the  cables  broke  letting 
the  counterweight  box  fall  on  the  floor  below^,  doing  considerable 
damage  to  the  structure  and  severely  injuring  an  employe.  This 
is  ome  of  the  first  lift-bridges  built  on  the  canal  having  a  separate 
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counterweight  box  for  each  cable.  These  weights  are  always  a 
source  of  danger  to  the  people  passiiig  over  the  bridge  and  to  the 
structure  itself.  They  should  be  replaced  by  continuous 
wpought-iron  boxes,  similar  to  those  in  use  on  the  other  lift- 
bridges. 

No.  26,  at  High  street,  in  the  city  of  Cohoes.  This  bridge  is 
in  very  bad  condition.  It  is  a  cast-iron  trapezodial  truss  with 
wi»ught-iroai  link  chords  and  wooden  needle-beams,  the  latter 
being  very  much  decayed,  and  the  whole  floor  system  is  out  of 
adjuBtment.  It  is  on  the  main  thoroughfare  to  the  New  York 
Central  railroad  and  is  subjected  to  very  heavy  traffic  It  is  not 
safe  and  should  be  replaced  by  a  new  wrought-iron  tsrtructupe. 

No.  60,  ait  State  street,  Schenectady,  needs  new  sidewalkst 
This  bridge  was  originally  built  in  1862;  the  roadway  was  rebuilt 
in  1891,  by  the  Schenectady  Street  Railroad  Comx)any,  and  the  old 
sidewalks  were  attached  to  the  new  bridge.  They  are  14  feet 
wide,  and  their  location  is  such  that  dense  crowds  are  liable  to 
congregate  upon  them.  The  lower  members  are  badly  corroded, 
some  of  the  chords  being  nearly  eaten  away.  These  sidewalks 
should  be  rebuilt  at  once. 

No.  109,  wooden  farm-bridge,  needs  rebuilding.  Many  of  the 
bridges  need  painting,  particularly  the  iron  bridges,  most  of 
which  have  been  sadly  neglected. 

Navigation. 

There  have  been  no  bi-eaohes  on  this  division  of  the  Erie 
canal  dnring  the  season. 

The  standard  depth  of  water  has  been  maintained,  and  the 
only  delays  to  navigation  were  caused  by  sunken  boats,  the 
repairs  to  the  locks  mentioned  above,  and  a.  leak  on  the  Seven- 
mile  level,  west  of  Schenectady.  Wlien  the  water  was  let  into 
the  canal  last  spring,  quite  a  serious  leak  occurrod  over  the 
culvert  at  Myers'  farm.  The  water  was  drawn  off  and  the 
fissuire  filled  with  concrete  and  gravel.  The  repairs  wove  finislud 
nearly  as  soon  as  the  boats  coming  from  below  reached  this 
level,  so  it  caused  only  a  few  houiy'  delay  to  naHiratioa 


200  Annual  Bbpobt  of  thb 

EXTRAORDmABY  KEPAIRfi  — SCHENECTAhY  WAf.L. 

Chapter  24,  Laws  of  l>fl4. 

This  act  appropriates  $S5^0  for  building  4,lo0  lineal  feet  of 
vertical  wall  for  protecting  the  embankment  of  the  Erie  canal 
<m  the  berme  side,  west  of  the  city  of  Schenectaily. 

T!he  contract  was  let  to  the  Troy  Public  Works  Company, 
Marcb.  8,  1894,  and  the  work  was  completed  in  time  for  the 
opening  of  navigation,  May  1,  1894. 

LEKGTEDENmG  LOCK  NO.  20. 

Chapter  572,  Laws  of  1894. 

This  act  appropriates  f40,000  for  lengthening  lock  No.  '20. 
Plans  have  been  prepared  for  lengthening  the  berme  lock  at 
the  foot,  and  the  contract  was  awarded  to  John  Twomey,  of 
Schenedtady,  July  24.  The  contractor  is  now  delivering  tiie 
materiala 

The  contract  for  fumisiiing  the  machinery  for  drawing  boats 
into  the  lock  was  awarded  to  W.  B.  Wemple  Sons. 

IMPROVEMENT  OF  ROCKY  RIFT  FEEDER 
Chapter  655,  Laws  of  1894. 

This  act  provides  for  rebuilding  the  culvert  under  Castle 
creek  and  improving  the  feeder,  at  an  expense  not  to  exceed 
f8,000.  Plans  have  been  prepared  and  the  contract  awarded  to 
the  Troy  Public  Works  Oompany,  August  25,  1894. 

LIFTBRIDGE  AT  HANAJOHARIE. 

Chapter  592,  Laws  of  1894. 

This  act  appropriates  |9,000  for  building  a  lift-bridge  across 
the  Erie  canal  at  Canajoharie.  No  plans  have  been  prepared  — 
appropriation  insufficient. 

CHAJVUPLAIN  CANAL 
Ea/nks  and  Prisms, 

The  improved  portion  of  the  Clia^nplain  canal  has  been  recon- 
structed to  a  standai-d  secdon  of  44  feet  width  at  bottom  and 
six  feet  depth  below  the  Ifevel  of  the  water  surface;  is  in 
good  condition.    The  impno^^ements  that  have  been  made  for 
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several  years  past  have  been  done  in  places  where  the  condition 
of  Uie  canal  was  such  aa  to  admit  of  no  further  neglect;  there- 
fore, they  are  net  continuous,  as  will  be  seen  ftx>m  the  profile 
of  the  Champlain  canal  accompanying  this  volume.  When  the 
work  now  under  way  is  completed,  there  will  be  28  1-2  miles 
of  standaird  secrtion.  k 

Muich  of  the  unimproved  portion  requires  repairs  to  keep  the 
canal  in  navigable  condition  much  greater  than  can  be  accom- 
plished from  the  ordinary  repair  fund. 

The  towing-path  is  low  —  in  many  places  only  a  few  inches 
above  water  suirface,  and  frequent  overflows  occur.  The  water 
is  constantly  encroaching  upon  the,  banks,  narrowing  the  towing- 
path  so  that  teams  are  unable  to  pass.  'The  prism  is  so  filled 
up  with  the  materials  washed  down  from  the  high  banks  on 
the  berme  side  that  in  many  places  boats  are  unable  to  pass, 
and  boats  with  ordinary  loads  frequently  drag  on  the  bottom. 
Ckmaiderable  dredging  has  been  done,  which  only  partiially  rem- 
edied the  diflBculty.  As  the  loads  which  boats  can  carry  are 
governed  by  that  portion  of  the  canal  having  the  least  depth 
of  water,  the  improvements  already  made  will  not  b^  productive 
of  the  fuU  amount  of  benefits  until  the  standard  depth  is  attained 
the  entire  length  of  the  canal.  If  the  wm'k  is  to  be  continued 
with  small  appropriations,  as  heretofore,  it  will  be  necessary 
to  follow  the  practice  of  reoonstructuig  those  portions  which 
are  in  the  worst  condition.  But,  if  appropriationB  sufficient  to 
complete  the  enlargement  in  a  short  period  be  granted,  it  would 
be  advisable  that  the  improvements  be  made  continuous  from 
the  southerly  end  cf  the  canal. 

ZocJc8. 

There  aie  18  lift-locks  and  five  guard-locks  on  the  Champlain 
canal.  T\^'0  of  the  guaird-locks  are  at  the  Mohawk  river  at 
Oohoes;  two  at  the  Hudson  river  at  Northumberland,  and  one 
near  the  Wood  Creek  feeder  dam.  There  are  also  three  lift- 
locks  combined,  on  the  Waterford  side-cut.  These  are  all  single 
locks  with  chambers  110  by  18  feet;  the  same  capacity  as  the 
locks  on  the  Erie  canal. 

26 
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All  the  locks,  excepting  three,  are  in  fair  condition,  though 
the  masonry  in  many  of  them  need  repodnting. 

Six  new  lock  gates  and  nine  balance-beams  have  been  inserted 
during  the  season. 

At  locks  Nos.  €  and  9,  the  masonry  bas  been  forced  in  toward 
the  chamber,  making  it  impossible  for  tlie  larger  Erie  boats  to 
I)ass  through,  tine  locks^  and  it  ihas  been  found  necessary,  for 
several  years  pa^t,  at  the  close  of  navigation,  to  brace  the  walls 
apart  with  timbers.  The  trouble  is  probably  caused  by  leakage 
through  the  masonry  which.  keei)s  the  embankment  back  of  the 
walls  satura/ted  with  water,  which  freezes  in  the  winter  time, 
both  in  the  walls  and  behind  them,  thus  tending  to  force  them 
out 

The  difficulty  could  be  remedied  by  cutting  the  faces  of  the 
walls  back  to  give  the  cham.beirs  the  proper  dimensions  and 
excavate  back  of  the  walls  down  to  the  foundations  and  fill  in 
with  a  baeking  of  concrete,  which  should  be  carried  up  to  the 
surface  and  the  whole  structuire  thoroughly  grouted. 

At  lock  No.  23,  the  walls  have  bulged  in  toward  the  chamber 
and  are  so  much  out  of  shape  that  it  will  have  to  be  rebuilt. 

Waste-toeira  and  Spillways. 

There  are  28  waste- weire  and  spillways  on  the  Champlain  canal 
and  Glens  Falls  feeder.    The  following  need  rebuilding: 

MechanicAille,  Stillwater,  Wilbur's  Basin  and  the  one  near 
Finch  and  Pruyn's  limekiln  on  the  Glens  Falls  feeder.  These 
are  all  important  structures  and  are  in  very  dangerous  condition. 
They  are  in  such  an  advanced  stage  of  dilapidation  that  they  can 
not  be  repaired. 

Mechanicville  waste-weir  is  located  between  locks  Nos.  8  and  9, 
just  north  of  the  village  of  Mechanicville.  The  masonry  has 
been  forced  out  of  shape  and  the  structure  is  only  held  in  place 
by  a  quantity  of  riprap  piled  against  the  face.  The  timbers  ane 
decayed  and  the  masonry  joints  are  open  so  as  to  allow  the  water 
to  leak  through;  it  has  been  repeatedly  repaired,  but  it  can  only 
be  i>ut  in  safe  condition  by  rebuilding. 

Lansing's  waste-weir,  located  at  Stillwater.  The  condition  of 
this  structure  is  similar  to  the  above.  Plans  are  being  prepared 
for  rebuilding  it  the  coming  winter. 
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Wilbur's  Basin  waste-weir.  Leaks  under  the  foundation  under- 
mined this  sitiructure  two  years  ago  and  it  has  since  been  cloBed 
up  by  driving  sheet-piling  in  front  of  it  This  waste-weir  should 
be  rebuilt  at  once.  It  is  locaited  on  the  Sixteen-mile  levd,  which, 
has  several  large  creeks  discharging  into  it,  and  the  heavy  rains 
ane  liable  to  do  serious  damage  without  some  means  of  allowing 
the  water  to  escape. 

The  Qlens  Falls  feeder  waste-weir  required  constant  attention 
during  the  past  seasoni  to  prevent  its  being  carried  away.  It  is 
partially  clooed  with  gravel  and  sheet-piling. 

The  woodwork  of  the  ManvUle,  Dunham^s  Basin  and  Smith's 
Basin  waste-weirs  requires  renewal  before  the  opening  of  naviga- 
tion next  season. 

Ouherts. 

The  culverts  are  generally  in  fair  condition,  though  some  of 
them  are  partially  filled  with  deposits  which  contract  the  open- 
ings to  such  an  extent  as  to  render  them  almost  useless.  They 
should  be  cle&ned  out. 

WaitkSns  culvert,  at  Whitehall,  should  be  iiebuilt;  it  leaks 
badly,  and  the  foundation  is  being  undermined. 

Dams, 

There  are  seven  dams  on  the  Champlain  canal,  and  one  on  the 
Qlens  Falls  feeder. 

Dam  No.  1  is  located  across  the  Hudson  river  at  Trov.  It  is 
a  stone-filled  timber-crib  dam  with  apron  of  similar  construction. 
This  dam  has  received  considerable  repairing  but  is  still  in  very 
poor  condition;  the  timbers  are  badly  decayed  and  it  will  soon 
have  to  be  rebuilt.  In  the  sprimg  of  1893,  about  100  feet  of  the 
apron  was  carried  away  by  the  ice,  and  a  freshet  in  the  month 
of  June,  the  same  year,  carried  away  about  60  feet  of  th^  dam 
itself.  The  break  was  repaired  by  dropping  cribs  filled  with 
stone  into  the  opening.  The  work  was  done  very  successfully, 
but  repairs  made  under  such  unfavorable  circumstances  can  only 
serve  temporarily. 

Dam  No.  2.  is  located  across  the  Mohawk  river  at  Cohoes. 
This  dam  has  been  extensively  repaired  .during  the  past  two 
years  and  is  now  in  first-class  condition.    The  breaches  in  the 
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masonry  have  been  relaid  and  the  stracture  strengthened  by  a 
new  apron  of  steel,  filled  underneath  with  concrete. 

Dam  Na  3  is  located  at  Northumberland  across  the  Hudson 
river. 

Dam  No.  4,  is  located  near  Fort  Ann,  across  Wood  oreek. 

Dame  Nos.  5,  6  and  7,  are  located  on  Wood  creek,  between 
locks  19  and  20. 

Dam  Na  8  is  located  at  the  head  of  the  Glens  Palls  feeder, 
two  miles  west  of  Glens  Falls. 

Bridges, 
Bridges  Ncs.  19  and)  20  have  been  replaced  with  two  iron 

stini-ctures. 

(Bridges  Noe.  15,  28,  41,  43,  54,  60,  121  1-2,  122,  123,  124  and 
125  have  been  rebuilt  during  th.e  past  season. 

The  following  bridges  need  rebuilding:  Nos.  10,  16,  48,  58,  65, 
85,  86  and  89,  Champlain  canal,  and  bridges  Nos.  2  and  11,  Glens 
J'alls  feedei'. 

EXTRAORDINARY  REPAIRS. 

Repairing  dam  aoroas  the  Mohawk  river  at  Oohoes>  chapter 
643,  Laws  of  1893,  and  chaipter  462,  Laws  of  1894. 

The  first  act  appropriates  |90,000  and  the  second  act  an 
additional  sum  of  |20,000.  The  contract  was  awarded  to  Cun- 
ningham &  Monty,  of  Sandy  Hill.  The  work  was  completed 
September  24,  1894. 

IMPROVING  THE  CHAMPLAIN  CANAL. 
ChapUr  119,  Laws  of  1893. 

This  act  appropriates  |50,000  f6r  widening  and  deepening 
the  Champlain  canal.  Plans  were  prepared  for  improving  6^00 
lineal  feet  from  Wilbur's  Basin  waste-weir  southerly.  The  con- 
tract  was  awiirdod  to  the  Troy  Public  Works  Company  of  Troy. 
The  work  was  completed  tin  time  for  the  opening  of  navigation 
in  1894. 

FITZGERALD  BRIDGE. 

Chapter  569,  Laws  of  1893. 

This  act  appropriated  |4,000  for  replacing  bridge  No.  15  with 
a  wider  and  more  substantial  structure  and  repairing  the  ap- 
proaches thereto.  The  contract  was  awarded  to  Cunningham  & 
Jfonty,  and  was  completed  May  15,  1893. 
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VANDERWERKEN  BRIDGE. 
Chapter  394,  Zaw8  of  li93. 

This  act  appropriates  $3,500  for  improying  the  approaches  to 
the  Vaoderwerken  bridge.  The  contract  was  awarded  to  the 
Troy  Public  Woi'ks  Campany.  The  work  was  completed  Decem- 
ber 29,  1893. 

IMl^ROVING  GLENS  FALLS  FEEDER 

Chapter  37P,  Laws  of  1894. 

This  act  appropriates  |15,000  for  building  1,200  feet  of  vertical 

wall  along  tiie  towing-path  bank  of  the  Glens  Falls  feeder. 

The  contract  was  awarded  to  I^lood  &  Sherrill,  of  Sandy  Hill. 

IMPROVING  THE  CHAMPLAIN  CANAL. 

Chapter  572,  Laws  of  1894. 
This  act  appropiliates  |56,000  fcr  widening  and  deepening 
the  Champlain  canal.  Plans  have  been  prepared  for  improviij,L: 
5,200  lineal  feet  of  the  canal  from  Bemis  Heights  waste-weir 
noitherly,  and  rebuilding  bridges  Nos.  39  and  40;  also  for  im- 
proving 275  lineal  feet  from  Lansing's  waste-wier  northerly 
and  rebuilding  said  waste-weir. 

NORTH  STREET  BRIDGE,  ]MEOHANICVILLE, 
Chapter  594,  Laws  of  1894. 

Thds  act  appropriates  |8,000  for  replacing  the  light,  wooden 
bridge  No.  22,  at  North  istreet,  Mechanicville,  with  an  iron 
fitracture,  and  rebuilding  the  abutments  and  apppoacbee  thereto. 

Plans  have  been  prepared. 

SHINNEOOCK  AND  PEOONIO  OANAL. 

Chapter  358,  Laws  of  1894,  appropriates  $3,500  for  restoring 
and  protecting  the  approaches  to  the  swing-bridge  over  the 
Bhinnecock  and  Peconic  canal,  and  chapter  768,  Laws  of  1894, 
appropriates  |15,000  for  protecting  the  banks  of  the  Shinnecock 
and  Peconic  canal. 

Plans  have  been  prepared  and  the  contract  was  awarded  to 
P.  J.' Brunimelkamp,  of  Syracuse.    The  work  is  now  under  way. 
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The  canal,  which  connects  the  Shinneoock  and  Peconic  baya,  was 
excavated  through  light  loose  sand  and  the  currents  constantly 
encroach  upon  the  banks,  washing  the  sand  down  into  the  chan- 
nel. The  siubstructuje  of  the  swing-bridge  formed  such  a  barrier 
in  the  stream  that  the  waiters  were  forced  outside  of  the  abut- 
ments, carrying  away  the  approaches.  The  improvement  con- 
sists of  adding  a  span  to  the  bridge,  thus  giving  the  full  width 
of  waterway  at  that  point,  and  driving  rows  of  sheet-piling 
along  either  side  of  the  canal  to  make  the  channel  of  unifomn 
width  from  Shinneoock  bay  to  the  Long  IsJand  Bailroad  Com- 
pany's bridge.  The  abutmenrts  of  this  etructuire  narrow  thie 
channel  and  formis  an  obatructi0n  which  greatly  increases  tte 
velocity  of  the  current  ait  that  point.  The  foundaitdons  are  being 
undermined  and  they  are  in  a  very  dangerous  oandoftion.  When 
the  tides  are  changing,  during  severe  stxrms^  these  obsteucitiions 
form  cross-currents  which  temd  to  produce  ai  scour  into  the  shift- 
ing sands,  causang  changes  in  the  oounses  of  the  channel. 
The  abutmenfts  should  be  set  back  and  the  rows  of  eiheet-pillng 
continued  as  far  as  CJonkling  pond,  thus  giving  a  uniform  width 
of  channel  the  entire  length  of  the  canal. 

MOLE  AT  HOUGHTALING  ISLAND. 
Chapter  358,  Zaws  of  1894. 

This  act  appropriates  |1,200  for  building  a  roadway  from  the 
State  dyke  along  Houghtaling  island  to  connect  with  the  island. 
The  contract  was  awarded  to  WiUiam  Fuller,  of  New  Baltimore. 
The  work  is  now  under  way. 

The  State  dykes  in  the  Hudson  river,  extending  from  Albany 
to  New  Baltimare,  need  considerable  repairing.  The  piles  are 
broken  in  many  places,  allowing  the  stone  filling  back  of  them 
to  fall  into  the  channel.  These  breaks  are  caused  by  boats 
striking  against  the  dykes  and  by  the  action  oi  the  ice  during 
freshets. 

Bepairs  should  be  made  at  oace  to  save  the  remaiining  portions 
of  the  dykes  and  prevent  obstructions  to  navigatiion.  I  would 
recommend  that  an  appropriation  of  |10,000  be  granted  for  that 
purpose. 
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BOABD  OF  CLAIMS. 

Much  work  has  be^n  done  for  the  Attomey-ireDeral  in  making 
surveys  and  maps  and  giving  exjxert  testimony  in  defending 
actions  brought  against  the  State  before  the  Board  of  Claims. 
These  claims  for  damages  embrace  quite  a  wide  extent  of  terri- 
tory, and  some  of  them  require  quite  extensive  siurveys;  for 
instance,  the  claims  for  diamages  from  overflow  of  Wooid  creek, 
requiring  the  location  and  elevation  of  the  several  pieces  of 
property  bordering  on  either  side  of  the  ereek  for  a  dintance  of 
17  miles. 

The  Cowasselon  swamp  claims  extend  16  miles.  The  total  num- 
ber of  claims  for  which  surveys  have  been  made  during  the  past 
season  is  137. 

It  has  required  quite  a  large  force  to  make  these  surveys  and 
their  wide  disitribution  make  the  expenses  for  traveling  some- 
what heavy.  Many  phoijographs  have  been  takea  which,  in 
connection  with  the  maps,  are  of  great  service  to  the  board. 
This  work  hias  been  in  charge  of  Mr.  T.  C.  Lentze  and  lias  been 
managed  as  economically  aa  is  consistent  with  accurate  results. 
When  the  sums  claimed  are  oomiX>aired  with,  the  amounts  awarded 
the  value  of  the  work  is  quilte  apparent. 

This  division  has  been  under  the  charge  of  Mr.  John  P.  Kelly, 
as  division  engineer,  from  September  30,  1893,  to  Januairy  10, 
1894;  Mr.  Herschel  Roberts,  from  January  10, 1894,  to  July  17, 1894 
and  Mr.  DeWitt  C.  Smith,  from  July  17,  1894,  to  September  30, 
1894;  with  Mr.  Jay  W.  Clark  bb  resident  engineer  from  Septem- 
ber 30, 1893,  to  March  1, 1894;  Mr.  DeWitt  C.  Smith  from  March  1, 
1894,  to  July  17,  1894,  and  Mr.  Albert  J.  Himes  from  July  17, 
1894,  to  September  30,  1894. 

A  statement  of  the  engineering  expenses  of  this  division  m 

hereto  annexed,  showing  in   detail  the  names  of  the  persons 

employed,  time  of  service  and  compensation  of  each;  also  a 

statement  showing  the  contracts  completed  and  final  accounts 

Tendered  during  the  year  and  contracts  finished  on  the  30tii  day 

of  September,  1894. 

Respectfully  submitted, 

DeWITT  0.  SMITH, 

Division  JSngineer, 


AxavAt  RcPOBT  or  tbs 
87SSi:8S?83-9EeB88Saa88EiS8aS«8!!8S88 

||g=S»SiS=Sa5SS««»a»=2-'e»8jte8fc=esg8= 


gSS8K88S88S888888S8S888S8SS«SS8S888 


88S8SS8?£88SS88SSSS3888SSS8S88SS8S8 


ss-ssssssssss**-: 


"SesSSRRZSRS 


ij  „. 

li     lililliiiiisllllllijllliiy 


m 


State  Enginbieb  and  Subveyob. 


209 


S 


8 


27 


[ 


210 


AmruAL  Bbpobt  or  thb 


i 

Ed 


09 
Oft 
00 


V 


M    Oft 

M      00 

«  I 

s 

o 


I 


I 


J 


I 


a 
8 


It 


9SS8SSSSSSS8S88S8SSSS 
8gSS8S8eg83S|gg$SS8S§88 


8 
ft 


I: 

9 


8 

ft 


98S«SS  :8SS 


8S8  :8 


888 

•a 


S!efeS8888S88S8e888S888 
|g:SS8«£gg8SgSg8^S8888 


►»►*►»  ►VO -O  ^  "O  T»  "O  "O  "O  "O  ^  ^ 


^9 


mmiimmmmi 

8S8SSSSSSSSSS88SSS2S8 

Ills' 

eaenMOT 


'«o«e«e^««9«e«9«^iOMO«oto«o«ot 


•*-S35S;:eS8*«t»SS89 


iiiilll 

fl  S  S  S^  ®  ® 

llpllllllll. 


9999 


9 

B 


2; 


!«; 


^8?8SX 


3 


si 


*  *V.d     •    •    •  V  A  J3     ■     •     •  1^     •    •     •    ■  . 

•■CS    *   •   'iP^Ja    •   •   '"S   •   •   •   •   •   •'3  fl 

•a  900  H  S'a'**"  S  S  .J?  <6  -■«  SA  So* 


I 


4i!£' 


s    5 


^ 


I 


lplllppppf 


i  i  h  TTTTTnTTTTTTTTTT 


a    iiiiiiiii 

O    <S  SSBSSSSSSSSSSSSSSSSSS 

i ._  ff 


3 


p 

i! 


I! 


immmiii 

iiiHmMimMn 


I      'I 


m\ 


il 


ai2 


Abnual  Bbpobt  ov  thb 


CO 

00 

§ 


I 


g  I 

a  o-^ 


I 


8 


8 


8 

t 

S 

£ 

• 

8 

1 

& 

«' 


I 


I 

s 


I 


39 


^ 


a 

I 

n 


9 


Statb  Enoihbbb  ahd  Subtbtob. 


213 


00 


5 

o 

SB 

3       00 

1  ^ 


i 


S 


I 


J 


S 

8 


s 

3 


6 


f!SSS2S8SS2SS 


p%^  •5  "S  "o  "o  "o  "c  "3  "3 -3  5 
88SS?.S22S2?S 


sss^tsssscss 


s 

ft 


I 


State  Ekginexb  and  Subvetob. 


215 


Q 
D 

or 
< 

n 
o 

M 
H 

0 
Q 

i5 

M 
Pi 

Q 

M 
H 
H 


CI 
00 


I 


i| 

3  ^ 

02 

pfi 

& 


s 

M 

M 

K 

M 
-^ 
SB 

(4 
O 

H 


S 


SS 


8 


I 


S8SSS 


a  •        •        •        • 


8SS33 


S' 


1 00  CO 


loeioto 


I 


S3 


I 


00 
00 


g 


•3 


o«eeoeop 


^8SSS89 


ll 


b     •     •     •     •    • 


O«««00«0« 


8 


I 


0«i-i«N».« 


ill 

§88 


a 


5t 

aid 


I 


B  .dSd  -SI 


S16 


AmriTAi.  Befobt  or  thb 


m 

s 

H 

00 

M 

^ 

%> 

m 

1 

P« 

o 

to 

>• 

i 

^ 

3 

^ 

1 

O 

s 

i 


I 


,1 


£« 


C««)OD%OT  ob  «H  ^ 


8SSSSS2S 

ft  ^ 


sssssss 


cl 

I 


I 


s 


SCJM 


>5 


p 


H 


CQ 


B 


I 

a 

s 

o 

I? 


s 

H 

g 

• 

eo 

M 

00 

Q 

fe 

fc 

>! 

^ 

a 

1 

p 

•^ 

o 

Cl 

o 

s 


1 


I 


3 


8 


88SS 


«S 


S888S882 


888SSSS8 

g«<D«eeocoetM 


ioat<o«eoao«-i 


'0 


I 


State  Engibbbb  aih)  Subybyob. 


217 


4 

S 

< 

m 


o 

Q 

M 

M 
CQ 

P 

M 

^  2 

00 


o 

M 

a 

h 
O 

O 

O 
O 

I 

s 

M 

O 

s 


I 


6 


I 


gi' 


8 


a 


I 


£ 


ft 


t»«co«o<oet 


a 

i 

1 


u 


S|S9 


■o-o 


SS2SS2 


It 

5^ 


M«H«NOt«N 


I 


88 


9 


'ei^OMM 


28 


AtansAL  Bbpobt  or  thi 


ai 


£SSS38 
SSS»-S 


H 


silt 


III 


1    ' 

8  9 

S  1 

.        1 

s 

i 

S 

i 

ll 

1 

i 

Statb  Enoinssb  abd  Sttbtbtob. 


219 


i 


5 

s 

o 

H 


a 


8 


I 


s 


I 
s 


II 

a 


1 


3 


I 

s 


i 

8 


g  CO 

•^  00 

S  s 

o  S* 


GO 


^ 


I 
S 

o 


a 


s 


s 
Si 


s 

s 
SI 


a 

Q 


It 
I 


S 


11 


1 


a* 


^ 


8 


I 


89* 


AmnTAL  BxpoBT  of  thb 


•^      00 


I 


oi 


I 


I 


It 


^88SSS88S8SS882S8 
888SS3SSS:S8'»9g&5| 


'•■•■••••••■•■•a* 

^^  "O  ^  ^  ^ 'O 'Ct  ^  t3  "O  ^  ^  T3  €  "O  ^ 

88SSSS8SSSSSSSSS8 

eoio«MMeooto«e«o«MMetot«>ao 


Si8SiS&St8E:83'*S8SiSi2e 


J  °^Si  °  Q  S 
'2*3  tf'Sl  '3'3'S 

ooSoooSo 


8 

01 

«    m 

O 


8 
8 


8 

ft 


S88SSS 
g"«S8 


»^as'^ 


State  EnoinxBB  ahd  Subtbtob. 


921 


5^. 


an 

r 


H 


P 


i 

5 


SS9SSSSSS 


«  090009 


SSSSSSSS8 


S8SSSSS 
§ 

Si 


«>«e«o«oe«e« 


^6 


lOOOCOiOaO 


•8 


I 

88 


1988 

S  ■  c  Q 


III 
III 


0 


•a 


S 


s 
^ 


9 

I 


SS'-SS 


AmniAL  Bbpobt  or  tbi 


BSJESSSSSSS::    1   n 

8 

S 

i 

se2*S"- 

.--..  1  . 

1 

sse  ;t£  iszssE  |    S8«s  1       II 

6 

1 

""B    1      S 

ss* 

1 

^itiii* 

m 

i 

^^^l^^l 

an 

8SSSS2S 

ssss 

g 

1"'-"" 

1 

St 

i  s 

1^ 

11 

:*a2— "» 

""" 

•^  V 

II 

liilll 

ilii  i 

a   «■ 

i3S':l\ 

l| 
1 

1 

Iji: 

III 

1 

1 

9 

ill 

Si  1 

i 

Statb  BiroiiiiBBB  AND  Sttsybtob. 


223 


I 


SB 


2 


3 


I 


to«oo<o 


3 


8^88 


(4 


•4 


a 
o 

I 


mi 

8882 


I 


I 

cn 


<oeoto<o 


9S 

s 


I 


III. 


« 


O^AiJ 


PE4 


P3 
o    o» 


I 


1 


s 


• 

1 

$5  81 
896 
896 
896 

■ 

8882 

§ 


So 


& 


Q. 

a 

8 


(^^ 


8888 


at 


to 


\ 


e 


o«^a 


924 


Ankual  Befobt  of  the 


00 


^ 


^ 


00 
00 

I 


3 

§ 

o 


^ 


I 


too 


8 
^ 


s 


i 


SoS 


^1 


ft 


n 


«s% 


SS 


if 

li 


m 

M 


a 


is 

pa 

H 
CQ 


M 

o 

I 


"^ 


»^ 


o 


SS 

CkOV 


8 

S 


I 


8 


82 

00  et 


,1 

s 

i 


•O'O 

83 

ft" 


II 

1^ 


3 


Stiltb  EironimB  asd  Sustbtob. 


225 


3 

B 
O 

< 
5  2 


H 
O 

Q 

a 


^4 
Pi 

5 

M 

a 

o 

\ 


^ 

J 


09 


I 


^"^  ^IF  ^r  w 


s 


I 


«D<D<OtO 


8SSS 


8 


ssss 


II 


CO9OM0O 


9 

li 

"Sol 


I 


•4 


|J|I 


9 

% 


I 
29 


£ 


8? 


S 

fe 


s 


I! 


2 


g!88SS8 
g2g$8g 


38S3SS 


88S 


3 


226 


Ahhual  Bkpost  of  the 


CO 


o 

H 
QQ 


PH 

D 

QQ 

M 


00 


'^ 


3    I 

O      00 


CO 
GO 

'^ 


0<) 


I' 


g 


I 


I 

Cb 


^1 


I 


id 


Sfe$:SS88S82SSi388 


00 


5S;:S5SSS9SS!iS88«gS 


8S888S88SS888SS8 


iiiiiiiiiiiitili 

8S8SS8S838S88888 


89'^8SS^82)S'°88SS88 


•      •      ■      ■^••0       •  Q    ^  9^      •      m      m      • 

•  *   *  H>^   •   *  o    'Mfez    *   'dd 

•  •   •  R      —   *  S^'S  E  ^.M   •&& 

J^iis||l|l|lL'|| 


8S^§§ 

•I  -    tOUO 
•»      Cf 


.5 


Statb  ENChnnesB  ahb  Sukvktob. 


227 


Oft 
00 


'^ 


Q 
O 


00 

CO 


2  G 

I      co" 

?       00 

^   I'm 


I 


^ 


s 

§ 
ft 


I 


9S  :S 


00 


ssssssssss 


o 

o 
o 


bb 


8SSSS2SSSS 


1^ 

"•J 
S5^ 


III 11 J 


L 


88 


§ 


9? 


H    •'g    • 


Sliis- 


228 


Anhval  Bxpon  of  thx 


g 


SSSScS 


3 


I  « 


9 
i 


S8 


§9SSS 


P4 


H 
H 


J 
If 

«| 

8 


S2SS8 


00 
GO 


I 


I 


SSS8S 


00 


04 


•Mdk 


I 


980 


Ahnual  Bepobt  of  ths 


00 


00 

M 

H 

09 

QQ 

o 

QQ 

t 
a 

n 

o 

1-4 

s 

H 

% 

O 

o 


a 


I 


I 


I 


^ 

► 


of 


«<! 


8 

O 

3 


8 
% 


i 


8 

s 


8^8 
§  S  S 
& 


»-      »-• 


8   8 


I 

I 


%. 


I 

{ 

11  & 


^ 


S  S  n 

**  »^  »M 

9f  if  S 

t  i  § 

H»  -^  H» 


II 


I 

3    ^ 
£    (4 


I 


s 

as 


8 


8   8 

8  g 


8    S 


S   8 


8 

s 


8 
§ 


3  S  S      i        S  S        i 


g  §  g    §      %%      s 


8 


8 
§ 


2£ 


fl5**' 


s 
S 


ftoS 


a 

I 

n 


I 


o.    a 


a 


1 1 


j 


fl 


lift 


« 


II 


s 


8  S38S8      S    =   Z      «S 


^  3S^:8      S^S      S8 

I    lis  I*  in  II 


8         SSS8       SSS8 

I  Hil  H  II 


I   I  illMiii   i 
I  I  iHUUi  i 

1 :     :    ^     :     ,     ,     ,     , T 


mm  I 


i  i   I 

*  - •« 

I  i  I 

i  i  J 

I  !  I 


igfliilllil     III 


SbPOBT   of  TEX   StATB   EnQINBHR   Aim   SrSETTOB. 


I  3 


w 

iji 

I  Ml 
I'll 


I    i 


Appkndix    C. 


REPORT 


OV  THB 


DIVISION    ENGINEER 


OF  TUS 


MIDDLE    DIVISION 


FOR  THB 


YEAR  ENDING  SEPTEMBER  30,  1894 


80 


APPENDIX   C. 


Division  Enginebb's  Offiob,  ) 

Syraousb,  October  1,  1894.  ) 

Hon.  Campbell  W.  Adams,  State  Engmeer  amd  Surveyor  : 

Sir. —  I  have  the  honor  herewltii  to  submit  my  anmial  report 
for  the  middle  divieioii  of  the  New  York  State  canals,  for  the 
fiscal  year,  ending  September  30,  1894. 

ENGINEEE  DEPARTMENT. 

Thijs  department  was  nnder  the  charge  of  Rnssell  R  Stuart,  as 
division  engineer,  until  January  22  last,  and  David  E.  Whitfonl, 
as  resident  engineer,  until  February  28.  Since  those  dates  it 
hajs  been  under  the  charge  of  the  underBigned  as  division 
engineer  and  George  A.  Morris    a^  resident  engineer. 

Table  No.  1,  hereto  annexed,  shows  the  names  of  the  engineers 
duly  appointed  by  the  State  Engineer  and  Surveyor,  time 
employed,  rate  of  compensation,  and  amount  paid  during  the 
year,  with  the  amount  of  other  miscellaneous  expenditures,  foi* 
ordinary  and  extraiofdinjary  repairs. 

Table  No.  2  exhibits  contracts  in  force  at  the  close  of  the  fiscal 
year,  together  with  engineer's  estimate  of  cost  of  each  piece  of 
work  and  the  amount  i>aid  thereon. 

Table  No.  3  exhibits  oomtracts  completed  and  settled  during 
the  fiscal  year,  with  engineer's  estimate  and  the  total  cost  of 
each  piece  of  work  as  returned  in  final  account. 

Table  No.  4  exhibits  water  i^cord  of  Ca^-uga  and  Cross  lalces 
and  Seneca  river,  taken  tri-annually  since  1884,  in  pursuance  of 
concurrent  resolutions  of  the  Senate  and  Assembly,  passed  in 
1884. 

The  work  of  this  department  on  account  of  ordinary  repairs, 
other  thflmi  preparing  maps,  plans  and  specifications  for  new  work 
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autlioriziedi  by  the  Legislature,  is  aind  must  ooaitintie  toi  be  very 
diversiified  in  its  dharaeber,  furnishing  plans  of  every  deftcription 
to  the  Superintendent  of  Public  Workfli  and  seotlon  sux)erintend- 
ents,  establisMng  bendh-marks  for  controlling  heigbt  of  water  in 
the  oanaJ,  advilsiing  as  to  weak  and  dangerous  plajces  and 
structures,  and  how  best  to  repair  or  protect  them^  and  at  all 
times  to  respond  to  the  call  of  tbe  officers  in  charge  of  the 
ordinairy  nepairs  of  the  canaJ  in  every  poesible  way. 

The  percentage  of  the  cost  of  engineering  to  the  actual  cost  of 
work  dkme  under  the  several  oontraxsts  appears  high.  Yet,  when 
it  is  understood  that  the  work  is  distributed  over  Jilmost  every 
central  coonty  of  the  State  whenever  the  Legislature  may  aiUJtbjor- 
ize  improvements,  it  must  be  seen  that  miuch.  help  and  lairge 
expense  for  travel  and  maintenance  mnst  be  the  result  The 
force  employed  has  been  kept  at  a  minlmfumi  to  do  the  work 
required  of  tbis  depairtment 

EXTENT  OF  THE  MIDDLE  DIVISION. 

MiieB.  Total. 

This  division  oompriseB  that  portion  of  tbe  Erie 
canal  lying  betweeui  the  east  lines  of  Oneida 
county  and  the  south  line  of  Wayne  county. .       97 .02 

Also  the  tfoUow^g  nnaibanjdoned   lateral 
canals: 

Oswego  canal,  from  Syracuse  to  Oswego 37.78 

North  and  south  side-cuts  and  slips  at  Salina. .  2.02 

Slips  at  Liverpool,  Oswego  canal 0 .25 

Baldwinsville  side-cut   '. 0 .  59 

Cayuga  and  Seneca  canal,  Mont^^zuma  to(\'iyuga 

and  Seneca  lakes   22 .99 

Black  ESver  canal,  Rome  to  Lyons  Falls 35.52 

Old  Oneida  Lake   canal,  Higgiinsville  to;  first 

lock   1.05 

Chenango  canal,  from-  Erie  canal   to  Fayette 

street 0.05 

Cbemung  canal,  lake  level 2. 53 

199.80 
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IttVEIR  IMPROVEMENTS. 

Miles.  Total. 

Black  river,  Lyons  Falls  to  Oart!hap;e 42.50 

(>iioii>daga   outlet,    Oniondaga   lake   to   Seneoa 

TTvet 0.75 

Oneida  river,  Three  River  Poitot  to  Brewerton 

and  Onieida  lake  20.00 

Seneoa  river  towing-pa*h,  Mud  lock  to  Bald- 

winisville 5.83 

Seneoa  river,  Bald^infiville  to  Jack's  Reefs  (not 

«sed)   11.75 

Ithaca  inlet,  Oayuga  lake  to  Ithaca 2.05 

Senieoa  lake  outlet,  fromj  Cayuga  and  Seneca 

canal  to  Seneoa  lake 0. 17 

83.05 

NAVIGABIiE   FEEDERS. 

Liniefitoaie  creek  feeder,  Erie  canal  to  Fayette- 
ville 0.83 

Buttem/ut  creek  feeder,  Erie  canal  to  feeder 
dam  above  Dunlap's  nulls 1.67 

Gamiillus  feeder,  Erie  canal  to  Oamillus 1.04 

Delta  feeder,  foot  of  lock  No.  9,  Black  River 

canal,  to  Delta 1 .40 

Black  river  feeder,  Boonierille  to  head  of  pond 

at  Fore»tport  11.29 

—      16.23 

Total  ^ 299.08 

ABTIPIOIAL  FEEDERS  — NOT  NAVIGABLE. 

Milei. 

Chenango  canal,  summit  level 5.31 

Leland  pond  feeder 0.r;i 

Madison  brook  feeder  2.99 

West  branch  feeder 5.83 

Bradley's  brook  feeder 0.67 

Hatch's   lake  feeder    0.23 

Eingsley  brook  feeder 1.87 
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Mflra. 

OriakEiiy  creek  feeder  0.53 

Molliawk  feeder  to  Rome 0.03 

Oneida  creek  feeder    2.91 

Cowaflselon  creek  feeder 0.40 

Chittenango   crRek   feeder 0.2> 

CazenoTiia  lake  outlet  (improved) 0 .  51 

Tioaghiiioga  river  feeder 1.00 

De  Ruyter  reservoir  outlet 0.12 

Orville  feeder  (uimavlgable  portion) 0.55 

OamilluB  feeder  (unnavigable  x>ofrtion) 0.65 

Carpenter  brook   feeder 0.18 

Skaneateles  creek  feeder 0.09 

Putnam  brook  feeder 0 .20 

Centerport  feeder   0«,18 

Owasoo  creek  feeder  (including  859  feet  of  iron  pipe). .  2.10 

Lansing  Kill  feeder 1 .  80 

Sugar  river  feeder 0 .  14 

I^ew  outlet  of  third  Bisby  lake 0.0« 

New  outlet  of  Oanachagala  lake 0 .16 

Total   29.10 


SOURCES  OF  WATER  SUPPLY. 

The  canals  upon  this  dividon  aire  supplied  with  water  from  the 
following  named  sources: 

Erie  Canal  —  FranTcfort  and  Rome  Levda. 
(Three  and  three  hundred  and  fifty-six  thousandths  miles  of 
FranJvfort  level  on  middle  division.    The  Rome  level,  lodt  Na  46 
to  lock  No.  47  —  55.957  miles.) 

Oiibic  f*et 
per  minute. 

Leland's  x>ond,  Madison  bpook  regiervoSr,  Eaton  brook 
reservoir,  Bradley  brook  reser\^oir,  Hatch's  lake, 
Kingsley  brook  reservoir  and  Oriskany  creek,  feed 
thiwragli  the  Ohenango  oanaJ,  Orislkany!  coneek  and 
Oriskany  creek  feeder  into  the  Rome  level,  six  miles 
west  of  lock  No.  46 6,000 
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Cubic  feet 
per  minute. 


Mohawk  river,  Black  river,  Eorestpoirt  pond,  Forestport 
reservoir.  White  lake  reservoir,  Chub  lake.  Band  lake, 
first,  second  and  third  Bisby  lakes^  Woodhull  reservoir. 
Twin  lakes,  Soutlh  branch  reservoir,  Nortih  bran-eh. 
reservoir,  Caniachagala  lake,  feed  through  the  Rome 
feeder  and  Black  River  canal  into  the  Rome  level  at 
Home  14  miles  west  of  lock  No.  46 13,000 

Oneida  creek  enters  canal  thaxmgh  feeder,  30  miles  west 
of  lock  No.  46 1,000 

Oowasselon  creek  enters  canal  through,  feeder  31  1-2 
miles  west  of  lock  No.  46 200 

Gazenovia  lake  reservoir  (for  100  dais's),  Erieville  reser- 
voir (for  100  days)  and  Ohittenango  creek  enter  canal 
through  Chittenamgo  creek  feeder,  41  1-2  miles  west  of 
lock  Na  46 5,641 

De  Ruyter  reservoir  (for  100  days),  enters  oanal  through 
Limestone  creek  (Fayetteville)  feeder,  50  miles  west 
of  lock  Na  46 : 3,891 

Limestone  creek  (natural  flow)  enters  canal  tbrough 
Lunestone  creek  (Fayetteville)  feeder,  50  miles  west  of 
lock  No.  46 500 

Jamestille  reservoir  (for  60  days)  entei^s  canal  thi^ough 

Ornlle  feeder,  52  miles  west  of  lock  No.  46 2,000 

Buttemnt  creek   (natural  flow)   enter^  canal   through 

Qrville  feeder,  52  miles  west  of  lock  No.  46 500 

Total   32,732 


Bhort  level,  from  lock  Na  47  to  Na  48  =  .188  of  a  mile;  fed 
from  Rome  leveL 

Mle  level,  from  lock  No.  48  to  49 -=.714  of  a  mile;  fed  from 
Rome  level  through  aihort  level. 

Syracuse  level,  from  lock  No.  49  to  5r  --^5.014  miles;  fed  from 
Rome  and  Jordan  levels. 

Jordan  level,  from  lock  No.  50  to  51  =  14.903  miles. 
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OuUO 
per  minute. 


Otiflco  lake  ireservodr  feeds  throagli  Oamilluci  feeder  into 

.  the  oaual  four  miiea  west  of  lock  Na  50 5,146 

Nine-mile   oreek  (natural  flow),  fed'  tnxroagli   Oamillus 

f eeKiep  itito  canal,  four  mileB  west  of  look  Na  50 80O 

Carpenter  brook  enters  canal  ttLrough  feeder,  10  miles 

west  of  lock  No.  50 200 

Skaneateles  lake  reservoir  feeds  into  canal  at  Jordan, 

13  miles  west  of  lock  No.  50 8,766* 

Total    14,912 

Port  Byron  level,  from  lock  No.  51  to  52    -  7.793  milee;  from. 
Jordan  level,  through  loxjk  No.  51. 

Putnaimi  brook  feeder,  at  Weedteport 200 

Owasco  lake  reservoir,  through  feeder  at  Port  Bjron 4,033 

Total 4,233 

Montezuma  level,  from  lock  No.  52  to  Wayne  county  = 
9.098  miles;  from  Port  Byron  level  through  lock  Na  52 
and  fromi  Lake  Erie 4,000 

Oswego  Canal. 

Erie  camal,  at  Syraouee 10,000 

Seneca  river   54,000 

Oneiidia  river 20,000 

Total   84,000 

Cayuga  and  Seneca  Corneal. 

Seneca  lake 18,000 

Erie  canal,  at  Montezuma 4,000 

Total   22,000 
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SUMMABY  OF  WATER   SUPPLY   MEASURED. 

Erie  Canal. 

Cublo  feet  per  minute. 

t • » 

Amounts.       Totals. 

Frankfort  and  Rome  levels 32,732 

Jordan  level   14,912 

Port  Bypon   level    4,233 

51,877 

Oswego  Canal. 
From  Seneca  river 54,000 

From  Oneida  river 20,000 

74,000 

Cayuga  a/nd  Seneca  Canal. 
From  Seneca  lake 18,000 

18,000 

Total   143,877 

Blaok  Rivbb  Canax  akd  Riysb  Impbovbmbnt. 


CANALS. 


White  Lake  reservoir  (not  used) 

Chub  Lake  reeerroir  (approximate;) 

Sand  Lake  reserroir 

Woodhall  reservoir  (two  years  In  filling) 
First,  Second  and   Third   Bisby  lakes 

(approximate) 

Osnachagala  lake  (approximate) 

North   Lake  reservoir  isiKa  fill  twice 

Sooth  Lake  reservoir !!!!!!!!.!!!!! 

Twin  Lake  reservoir  (approximate) .... 

Forest  port  pond 

Mohawk  river*  through  Delta  feeder  . . . 
Pond  above  Leon's  Fall  dam 


Elevation 

In  feet 
above  tide- 
water. 


1,699 


U8M 


1,891 
9,019 


Surface 
area  in 
acres. 

Average 

area  in 

acres. 

Average 

depth 

Infoet 

Capacity 

in  cuhic 

feet. 

"'iiiii 

896 
200 
809 

1,118 

6 

4 
16 
18 

64,468,800 

84,848,000 

190,940,400 

878,601,410 

890 

f 

40,000,000 
66,766,800 

4M 

518 

Sf77 
879 
176 

98 

96 

8 

887,651,860 

ai,819,8S0 

60,964,000 

Eimer  ImprcmmumU. 


Forge  pond • 

First  lake  of  the  Fulton  chain  . . . . 
Second  lake  of  the  Fulton  chain. . 
Third  lake  of  the  Fulton  chain. . , 
Fourth  lake  of  the  Fulton  chain. . 
Fifth  lake  of  the  Fulton  chain. . . . 
Sixth  lake  of  the  Fulton  chain  . . . 
Seventh  lake  of  the  Fulton  chain. 
Eighth  lake  of  the  Fulton  chain. . 

Black  river 

Moose  river  

Beaver  Blver  reservoir 


1,601 
1,691 
1,601 
1,691 
1,691 
1,779 
1,778 
1,776 


9 
109 
867 
809 


•«-••■• 


•  •  •  •  >  •  • 


31 


242  Annual  Bbpobt  of  the 

Navigation, 

The  only  interruptioiii  to  navigatioaoi  during  Hie  year  was  ooca- 
sioned  by  a  small  break  in  ttie  towinig-paitlh.  at  the  aqueduct,  north, 
of  Fulton,  on  the  Oswego  canal,  July  12,  which  was  repaired 
by  the  section  superinteoident  under  advice  and  directions  of  this 
department.  Xavigation  was  suspended  six  days.  The  number 
of  boats  delayed  was  very  limited. 

On  May  2,  the  breast  wall  to  Fort  Bull  wast-weir,  west  of 
Rome,  was  carried  out,  but  no  interruption  to  navigation  was 
occasioned.  The  breast  wall  was  relaid  by  the  superintendent 
on  plan  recommended  by  this  department; 

The  water  supply  has  been  abundant  the  entire  yeair  for  all 
purposes  of  navigation.  The  following  exhibits  the  condition;  of 
the  water  in  all  reser\x)irs  south  of  tlie  Erie  canal.  The  figures 
denote  the  amount  drawn  from  high-water  mark  on  October  1, 
1894: 

Heservoi/r, 

Feet.     Inches. 

Skaneateles  lake  1     

Otisoo  lake   4  5 

Jamesville   8  11 

Oazenoivia  lake    1     

Erieville  7  8 

De  Ruyter 7  1 

Eaton   brook 38  3 

Madison  brook  18  .... 

Kingsley  brook    10     

Hatch's  lake    6  6 

Leland  pond    10     


The  east  end  of  the  long  level  between  Syracuse  and  Utica  is 
most  likely  to  suffer  from  lack  of  water  in  drv^  seasons,  as  its 
principal  supply  enters  the  Erie  canal,  at  Eome,  from  the  reser- 
voirs in  the  Adirondack  foirests.  All  the  water  from  the  entire 
system  of  reservoirs  that  flow  south  must  pass  through  the  Forest- 
port  feeder,  thence  into  the  Black  River  canal  at  Booneville,  which 
is  the  summit  level,  about  750  feet  above  the  Erie  canal  ait  Borne. 
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This  feeder  is  11^9  miles  fo  lengtlL  and  of  samse  seotioKial  area  as 
the  Black  River  canal,  and  is  contimually  used  for  navigation. 
In  order  to  preserve  all  the  water  aocumnlated  in  the  reservoirs 
tributary  to  tliis  feeder,  for  the  use  of  the  Erie  canal,  this  feeder 
must  be  greatly  improved  by  bottoming  out  its  entire  length,  and 
at  many  of  the  curves  widened  to  increase  the  flow. 

As  this  feeder  is  now,  all  effortsi  to  increase  the  storage  capacity 
of  (reservoirs  is  of  no  practical  advantage,  as  the  feeder  will  not 
conduct  the  amount  of  water  mow  in  store,  and  certainly  not 
sufficient  to  keep  the  eant  end  of  the  long  level  of  the  Erie  canal 
to  its  full  height  in  a  very  dry  season.  I  most  respectfully  urge 
a  liberal  appropriation  for  this  work,  as  I  deem  it  of  vital  import- 
anoe  that  all  available  wartjer  may  be  conducted  to  the  Erie 
canal  at  such  time  as  it  may  be  needed. 

I  have  not  made  an  actual  estimate  based  upon'  cross-section  s 
of  the  work;  but,  from  personal  examinatilon,  over  the  whole  line, 
I  think  it  safe  to  say  that  an  appropriation  of  |26,000  would  be 
required  to  do  the  work  in  a  proper  manner. 

FOKESTPOBfT  REHEiRVOm. 

The  work  of  constructing  a  reservoir  above  Forestport  pond  on 
Black  river  was  commenced  in  1884,  and  has  been  prosecuted  as 
the  necessary  approprfations  have  been  made  until  its  comple- 
tion during  the  present  year.  While  the  cost  of  this  reservoir 
has  been  very  large  for  the  amount  of  water  it  will  store,  it  will 
be  very  useful  In  supplying  the  canals  when  in  immediate  need; 
the  large  lakes  in  the  North  Woods,  used  as  reservoirs,  are  so  far 
from  -fte  canal,  that  several  days  are  required  before  the  canal 
can  feel  the  effect  from  feeding  therefrom.  With  a  supply  at 
Forestport  immediate  relief  can  be  furnished. 

A  map  and  plan  of  Foresport  resiepvoir  is  hereto  appended. 

The  Erie  canal  is  deprived  of  a  very  large  amount  of  water  by 
the  abandonment  of  the  Bisby  lakes  in  pursuance  of  section  3, 
chapter  274,  T^aws  of  1889.  These  lakes  should  be  restored  to  the 
rtinal  svfrtem,  as  tho  most  available  supply  in  case  of  need,  beyond 
the  present  storage  capacity.    With  the  Bisbys  reetored  and  a 


• 
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new  Qhaomel  cut^  extending  f  roan  the  Bts^bys  to  WoodhuU,  as 
hafi  been  (reoommended  in  fanner  reports,  a  very  large  amount  of 
water  would  be  made  avadlable  for  the  Erie  canal;  IMb  iimpirove^ 
nuent  should  be  made. 

Extnaordinary  repairs  done  by  oontraict  nnder  the  supervision 
of  the  engineer  department  during  the  fiscal  year: 

EKDE  OAJSTAL. 

OONSTBTTOTIOH    OF    WbOTTGHT-IbON    BbIDGB     AT    MaDIBON     StbBKT, 

Home. 

Chapter  601,  Laws  of  1S92. 

The  work  was  let  on  August  3,  1892,  to  W.  H.  Shepaird  &  Sons; 
completed. 

Payments  prior  to  October  1,  1893 f2,975  00 

Paymenitei  since  October  1,  1893 880  02 

Amount  of  final  f3,855  02 

CONSTftUOTING    SuBSTBUOTXJBB    FOB    LiFT-BbIDGB    AT    MvLBBBBY 

Stbebt.  Sybaoubb. 

Chapter  610,  Laws  of  IS^^. 

The  work  was  let  to  Brumelkamp  &  Lane,  April  14,  1893; 
completed. 

Payments  prior  to  October  1,  1893 fl,411  GO 

Payments  ainoe  October  1,  1893.  / 877  07 

Amount  of  final   f  2,288  07 

CONSTBUOTING   SuPBBSTBUOTUBB   FOB  LiFT-BbIDGB   AT  MuLBBBBV 

Stbbet,  Sybaousb. 

Chapter  610,  Laws  of  1892. 

The  work  was  let  to  W.  H.  Shepard  &  Sons  Bridge  Oo.,  April 
20,  1893;  completed. 

Payments  prior  to  October  1,  1893 |4,250  00 

Payments  since  October  1,  1893 5,196  72 

Final  account 1^,446  72 
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Ck^NSTBUoTmo  TWO  Lift-Bbidqes  and  onb  Fixbd  Bbidob  otbb 

THB  Ebie  Canal  at  Utioa. 

CKapter  560,  Lcms  of  1898. 

Thin  work  wa«  let  to  HiltoDs  Bridge  Comstractiom  Ox,  Novemibiep 
15, 1893. 

The  plaai  adopted  for  the  two  lift-bridges  was  entirely  new  and 
ingeniouns,  but  was  found  impracticable  in  its  operation  and 
defectiye  in  many  of  its  detaila 

New  plans  ihave  been  prepared  for  the  lifting  apparatus^ 
w^hdch,  it  is  hoped,  will  overcome  the  objections  in  the  original 
plan.  The  necessary  changes  will  involve  a  large  additional 
exi>ense  amd  make  further  appropriation  necessary. 

There  have  been  estimates  on  this  work  and  payments  made  to 
contractors  to  September  30,  1894,  |36,610. 

Kaisino  Appboaohbs  to  Senboa  Stbeet  Bbidgb  at  Wbbdspobi 

Chapter  161,  Laws  of  1893. 

This  work  was  let  to  W.  H.  Eldridge,  August  18,  1893; 
completed. 

Final  account,  paid  since  Octtyber  1,  1893,  t776.40. 

Constbuoting  Bbidgb  ovbb  Old  Abandoned  Ebib  Canal  at 

Jambs  Stbbet,  Romb. 

Chajpier  562,  Laws  of  1898. 

This  work  was  let  to  W.  J.  Oramond,  September  25,  1893; 
completed. 

Final  account,  |1,941.81. 

Constbuoting  Bbick  Sbwbb  at  Canabtota. 

Chapter  328,  Laws  of  1893. 

This  work  waa  let  to  Arthur  D.  Osborne,  November  9,  1893; 
completed. 

Fin^  account,  |6,332.81. 
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CONSTBUOTING   SuBSTEUOTJBB  TO  HoiflT-±>5fc>*B  AT  ClINTON  St»B«T, 

Sybaoubb.         \^ 
Chapter  67,  Za/i08  of  1893.  % 
me  work  was  let  to  Pidgeon  &  Oa,  JanuarySH^  1894;  com- 
pleted. '^  >., 
FiiDfll  account,  |5,406.26. 

CONSTBUOIIMG   SuPBBSTBUOTUBB  FOB  IIoIST-BbID0B  AT    GLimP^ 

Stbbbt,  Sybaousb. 
Chapter  57,  Za/W8  of  1893. 
This  work  wajs  let  February  23,  1894,  to  The  WroTigM-Iron   ^ 
Biridgie  Oo.,  of  Canton,  Ohio;  completed. 

Thjis  bridge  is  consftructed  upon  a  plan  entirely  different  from 
amy  heiretofore  erected,  and  works  to  the  entire  satisfaction  of 
the  city  and  State  authoritieB.    It  is  proposed  to  erect  this  style 
of  bridge  at  Geddes  street,  under  act  chapter  385,  Laws  ol  IS^L 
Final  account,  f  7,971.60. 

CoNSTBXJOTiNa  Spillway  at  Eaton  Bbook  Rbsbbyoib^ 

Chwpter  471,  Law8  of  1892. 
This  work  was  let  June  24,  1893,  to  Hughes  Brothers;  com- 
pleted. 

Payments  prior  to  October  1,  1893 |5,049  00 

Payments  since  October  1,  1893 6,978  71 


FinaJ  account  f  12,027  71 


1 


BLACK  EIVEB  GASMj.  \ 

Bbbuildino  Look  No.  76. 

Chapter  119,  Laws  of  1893. 

This  work  was  let  to  J.  J.  Hallock,  April  4,  1893,  and  finiflfeed 
la?t  fiscal  year. 

Payments  prior  to  October  1,  1893 fl0,795  W  | 

Payments  since  October  1,  1893 1,911  69 

Final  account |12,706  69 


r 
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Baising  Dam  on  thb  Bbaybb  Biybb  at  Stillwateb. 

Chapt&r  469,  Lcma  of  1892. 

This  work  was  let  to  R  Louis  Faas  &  Oa,  September  6,  1892; 
ooonipleted. 

Paymenta  prior  to  October  1,  1893 |8,755  00 

Payments  since  October  1,  1893 2,969  17 


Pinal  account    |11,724  17 


Completion  of  the  Bebbbyoib  Dam  aboye  Fobestpobt  Pond. 

Chofpt&r  494, 1/ma  of  1892. 

The  work  was  let  to  Beckwitlh  &  Quackenbush,  July  26,  1892; 
completed. 

Payments  prior  to  October  1,  1893 |13,209  00 

Payments  since  October  1,  1893 14,743  31 


Final   account    |27,952  31 


Clbabinq  Flow  Gbound  in  Eksbkvoie  aboye  Fobestpobt  Pond. 

Chapter  342,  Lcuws  of  1891. 
The  work  was  let  to  Beckwith  &  Qnackenbush,  July  20,  1892. 
Payments  haYe  been  made  on  account  of  tliia  oontraet  prior  to 
October  1,  1893,  $8,483,  since  whjjch  timie  there  has  been  notihing 
done  The  work  included  in  this  contract  was  abandoned  and 
the  contractor  filed  claim  against  the  State  with  Board  of 
Claims,  rather  than  haYe  the  final  account  made  up,  according 
to  the  terms  of  the  contract,  by  the  engineer  department. 

CONSTBUOTING   A   SlUIOB   IN   SpILLWAY   AT   FoOT  OF  NoBTH  BbANOH 

Besbbyoib. 

Chapter  726,  La/W8  of  1893. 

This  work  was  let  to  A.  O.  Hall,  September  11,  1894.  The 
contractor  is  now  at  work,  and  the  structure  will  be  comipleted 
before  January  1. 

Thiere  haYe  been  no  payments  made  on  this  oontraot 
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By  thie  con^structiiaa  of  tbia  work  all  timber  that  will  float  will 
be  cut  from  a  belt  of  aeveral  miles  in  width,  around  North,  lake, 
as  this  structure  will  enable  the  lumbennen  to  float  th^e  logs  from 
the  lake  into  Black  river.  The  question  of  the  propriety  of 
stripping  these  forests  of  their  spruce  and  hemlock  may  not  be 
within  the  line  of  my  duty  except  so  far  aa  it  ultimately  affects 
the  water  supply  for  the  cainala 

The  reservoirs  in  the  Adiron:dack  forests  are  an  absolute  neces- 
sity for  maintaining  full  depth'  of  water  in  the  Erie  canal,  and 
any  dexdetion  of  the  forests  will  eventually  be  seen  in  a  reduced 
supply  in  the  reservoirs.  It  is  not  uncommon  that  North  lake  be 
filled  twice,  and  even  three  times  during  a  single  year,  wlhicli 
can  not  be  said  of  any  other  of  the  large  storage  lakes.  A  cer- 
tainty of  a  supply  in  North  lake  makes  it  invaluable  to  the 
canal  systemi  .    . 

In  order  to  run  15,000,000  feet  of  logs  through,  this  diute,  as  is 
expected  will  be  done  next  spring,  at  least  10  feet  of  water  will 
be  drawn  from*  the  whole  surface  of  the  lake.  Whether  the  lake 
will  again  fill  before  the  opening  of  navigation  tn  the  spring  is 
a  question  that  can  not  be  determined  in  advance. 

I  respectfully  submit  that  the  interest  of  the  State  is  para- 
mount to  that  of  any  individual  or  club,  and  that  no  structures 
should  be  built  whereby  the  supply  of  water  would  be  first  at 
the  disposal  of  private  parties,  leaving  the  canals  to  be  main- 
tained from  the  residue. 

For  a  better  understanding,  I  submit  a  small  drawing  of  the 
structure  now  building. 

REBmLDiNG  Look  No.  18,  A.  Van  Wagneb  &  Co.,  Oontraotoks; 
Rebuilding  Look  No.  28,  Muloahy  &  Co.,  Contraotobs; 
Be  BUILDING  Look  No.  37,  Muloahy  &  Co.,  Contbaotorb. 

Chofpter  572,  Laws  of  J894. 

This  work  was  let  July  23,  1894.  The  locks  will  be  of  cut 
stone  laid  in  hydraulic  cement  The  dressing  of  the  face-stone  is 
well  under  way,  and  at  the  close  of  navigation  the  work 
preparaitoiry  to  rebuilding  will  be  prosecuted  vigorously,  so  as 
to  intsure  completion  by  the  time  of  opening  the  canal  nect  spdng. 


I 
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BAIiDWINSVILLE  CAITAL. 

Stonb  Dam  Aoboss  thb  Seneca  River  at  Baldwinsvillb. 

Chapter  113,  Zaws  of  1893,  cmd  cheater  130,  Zaws  of  1894» 

Thia  work  was  let  to  Mjeaarai  HughieB  Broa  &  Bajn^s,  Angnst 
14,  1893,  and  baB  been  piroaecoited  dillgeDftly  einoe.  Duriiiig  tihe 
extreme  ooM  weather  last  wmter  work  was  saspeaded.  On  the 
breaking  up  of  the  ice  in  the  spritng  and  the  nsaal  high!  water  in 
the  river,  a  breach  oooimred  in  the  old  wooden  dam,  ^?Mch  has 
added  very  materially  to  the  cost  of  coffer-dams,  and  has  delayed 
the  work;  holwever,  it  is  expected  that  the  entire  work  will  be 
compleited  before  thie  seasnn  doses. 

Payments  prior  to  October  1,  1893 |1,530  00 

Payments  rfnw  October  1,  1893 21,165  00 

Total  payments   f 22,695  00 
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CoNSTEuoTnirG  Highway  at  Hbab  of  Owagena  Lake. 

Chapter  668;  Zaws  of  18%3. 

This  work  was  let  to  Edward  S.  Oandee,  Angnat  14, 1893 ;  com- 
pleted. 

The  haghway  at  and  aoroas  the  head  of  Owagena  (Oazenovia) 
lake  is  bmlt  npon  a  bottomlesB  swamp;  every  precauitdon  to 
prevent  settling  ivas  taken,  but  from  continnal  settling  the  quan- 
tity of  embankment  required  to  rsme  the  roadway  to  the  height 
proposed  was  so  much  increased  that  the  apiprox)riatMm  was 
exhausted  before  the  work  could  be  completed. 

Amount  payment  pirior  to  October  1,  1893 |1,887  00 

Amomt  payment  since  October  1,  1893 3,103  39 

FinaJ  account f  4,990  39 
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COMPLKTING   RbPAIBB  TO  HlOHWAT    AT   HbAD  OF   OwAQEKA  LaKE. 

Chapter  336,  Laws  of  1894. 

The  work  was  let  to  Edwiand  S.  Oomdee,  Jidy  21,  1894,  amd  hae 
befen  cotmpleted.  Shonild  no  fiirther  seltiing  owcuir,  the  MgJiway 
will  foi  all  time  be  suiBcieartly  above  higli  wa;ter  in  the  lake  to 
nuike  ItB  use  entirely  safe. 

Total  ooiHt  at  work,  |4,391.50. 

Ikp&oyembnt  of  Channel  of  Buttebndt  Cbeek. 

Chapter  119,  Lima  (?/*  1893. 

The  woipk  was  let  to  John  E.  PidigieoD^  November  9,  1893. 

Thds  is  aiQ  independent  cbiaionel  for  Buttemniit  creek  below  1^ 
Erie  canal,  euttiiig  off  bands  in  oiLd  channel  whiLcb  are  dadmed 
to  oibatruot  the  flow  of  water  when  a  large  aonount  is  discharged 
from  the  canal  aqueduct  into  the  creek,  thus  overflowing  sur- 
rouadmg  farm  landa 

The  mew  dhannel  passes  under  the  New  York,  Ontairio  and 
Western  nailroiad,  the  West  Shodne  railroad  and  the  New  Yoat 
Oentral  aand  Hudson  River  railrofad  at  different  podnits. 

The  New  York  Central  and  Hudson  Eiver  Bailroad  Company 
objected  to^the  proposed  work,  and  secured  an  injuncftion  againet 
the  corwtmcftor  and  State  oflScers  from  opening  either  end  of  the 
new  chiainnel  into  the  odd  creek,  or  of  excav^jting  under  their 
tracks,  at  which  point  is  a  bridge  of  sufBLcient  span  to  pass  lihe 
oneet  The  work  has  progresaed  and  the  channel  excavated 
niearly  to  the  points  namied  in  the  injunction.  The  work  was 
6rtx>pped  by  the  Superintendent  of  Public  Works,  as  the  appropriflr 
tion  is  nearly  exhausted,  and  final  settlement  with  the  coaxtractoT 
ordered.  Without  the  remiOTal  of  the  injunction  and  t3ie  com- 
pletion of  the  work,  public  health  will  be  in  danger,  from  a  pond 
of  several  acres  of  Impiounded  water.  While  th^e  propriety  of  the 
State  assfuming  to  do  this  work  in  the  flret  instance  is  very 
doubtful,  there  can  be  no  question  of  its  obligation  in  some  way 
to  abate  a  nuisance  that  is  sure  to  result  unless  the  channel  is 
opened  at  each  end  and  under  the  three  railroiad  bridges. 

The  final  account  of  work  so  far  done  amounts  to  f 6,798.35. 
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Highway  Bbidob  oybb  Buttbbnlt  Cbbek. 

Chapter  470,  Lams  of  1894. 

This  woork  was  let  to  Edward  S.  Candee,  July  21,  1894,  to  conf- 
struct  abixtmenlB  under  the  piresent  inoai  road-bridge  over  thie 
new  djiauiDiel  lots  Butternut  creek,  and  ifi  fully  oompleted. 

Final  ajocount,  |8G9.42. 

Completion  of  Pibb  and  Bbbakwatbb  at  the  foot  of  Canan- 

DAioiTA  Lake. 

Chapter  1 7?,  Laws  of  1894. 

Thii^  work  was  let  to  James  Eobdnsom^  July  21,  1894,  and  ta 
comipleted,  at  a  total  cost,  as  per  final  account,  of  |1,794.11. 

Cleaning  and  Bbfaibino  State  Ditch  at  Livebpool. 

Chapter  119,  Laws  of  1893. 

This  work  waa  let  to  Edward  S.  Candee,  July  21,  1894,  and 
is  completed. 
Final  account,  |3,347JL4. 

Removing  Obstbuotions  in  Cayuga  Lake. 

Chapter  279,  La/W8  of  1894. 

This  work  wa«  let  to  Jolhn  J.  Halloick,  August  23,  1894,  and 
the  contractor  has  commenced  work;  no  payments  made  as-  y(  t. 

Pboteotion  of  the  Bebme  Bank  of  the  Caytjga  and   Senega 

Canal  at  thb  Foot  of  Senega  Lake. 

Chapter  424,  Law8ofl9>9^. 

This  work  was.  let  to  Brayer  &  Albaugh,  October  5,  1894;  no 
work  done. 

Bemoying  Babs  and  Dbedging  the  Channel  of  Cayuga  Inlet. 

Chapter  234,  Laws  of  1892,  chapter  666,  Lawsofl9>%^. 

This  work  was  let  to  Kingston  &  Wood,  August  23,  1894;  in 
progress  i       ( 


A 
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Bbpaibs  to  Madiso»  Bbook  Fesdbb,  Lebaiston  Fbbdeb  and  thb 
SuMKiT  Level  of  the  Abandoned  Chbnangk)  Canal. 

Chapter  570,  Laws  ^/  189i. 

Thia  work  was  let  to  Edward  S.  Oandjee,  Septemibep  27, 1894;  in 
progireBa 

WORK  AUTHORIZED,  NOT  UNDER  CONTRACT. 

Chapter  423,  Laws  of  1894,  provides  for  conetnuetiiig  vertical 
w'all  in  oement  on  berme  side  of  tlie  Erie  canal  ini  Uie  city  of 
Utica,  from  Gibert  to  Turner  streets,  and  provides  an  appro- 
piriation  therefor,  |iO,0.00. 

Plans,  estimates  and  Bpecifications  have  been  prepaired  for  tihe 
portion  of  this  wall  of  most  impiortanoe,  and  of  sufficient  extent 
to  exhaust  tihe  appropriation. 

Chapter  572,  Laws  of  1894,  provides  for  improving  tie  Cayuga 
and  Seneca  canal,  by  rebuilding  all  or  a  portion  of  the  waU 
between  the  level  next  belowi  lock  No.  3,  and  excavating  and 
concreting,  if  necessary,  tihe  bottom  of  the  canal  on  said  level, 
and  appropriates  therefor,  |15,000. 

Plans,  estimates  and  speciflcations  have  been  prepaired  for 
this  work. 

Chapter  359,  Laws  of  1894,  provides  for  the  construction  of 
a  ditaiin  in  Foster  street,  in  the  village  ht  Whitesboro,  and  appro^ 
priates  therefor,  |1,500. 

Plans^  estimates  and  specificationfl  have  been  prepared  for 
this  work. 

Ghai>ter  93,  Laws  of  1893,  provides  for  re-erecting  an  old  iron 
bridge  (taken  down  to  be  replaced  by  a  hoist-bridge),  at  Syca- 
more street,  Liverpool,  and  appropriates  therefor,  |l,50u. 

Plans,  estimates  and  specifications  for  the«  removal  of  the 
Geddes  Street  bridge,  in  Syracuse,  and  re-erecting  tihe  Buper- 
structure  at  Sycamore  street,  Liverpool,  have  been  made. 

Chapter  385,  Laws  of  1894,  provides  for  the  construction  of 
a  hoist-bridge  at  Geddes  street,  Syracuse,  and  appropriates  |7,500 
toward  the  cost  thereof.  The  city  of  Syracuse  has  appropriated 
a  like  sum  toward  the  final  cost.  Plans  for  this  work  are  being 
prepared  for  a  bridge  similar  to  the  one  lately  ereorbed  ait  Clinton 
street^  QyTaxnuBe. 
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Chapter  119,  Laws  of  1893,  ajpfpropriatee  f  10,000  for  Impipove- 
ment  oif  Oswego  caoal;  and  dhaipiter  572,  Laws  of  1894,  aippro- 
priates  a  further  siua  of  |30,000  to  the  same  object  This  sum 
of  140,000  will  be  expended  to  rersrtore  apronsi  to  dams  on  the 

■ 

Osweigo  river.  A  full  descript^lon  of  the  necessity  of  this  work 
appears  in  another  part  of  this  report. 

C!lija)prt:er  358,  Laws  of  1894,  pi-ovides  for  cleaning  aad  repairing 
State  ditch,  between  Seneca  Palls  and  Waterloo,  and  appropri- 
ates therefor,  |3,000.  Also  for  cleaning  omt  Stae  ditch  at  Port 
Byron,  |700. 

Th^s  work  will  be  taken  up  at  once  and  the  neoestery  plana^ 
estimates  and  specificaj(tion<s  made. 

IMPORTANT  REPAIRS  NEEDED. 

Eirst  While  the  prism  of  the  Erie  canal  in  the  center  may 
safely  be  said  to  be  down  to,  or  below  bottom,  caused  by  the 
actikm  of  propeller  wheels  to  steamboats  and  tugs*,  throwing 
the  debris  to  either  side,  yet  the  channel  in  many  places  is  too 
narix>w  to  peraiit  the  fi-ee  passage  of  ti^^  loaded  boats  abreast. 
There  has  been  much  done  toward  cleaning  out  the  prism  with 
dredges;  still  the  yearly  accumulation  is  more  than  the  amounit 
removed. 

I  respecrttfully  suggest  that  profvision  be  made  for  restoring  the 
prism  to  its  original  capacity  of  52 1-2  feet  wide  at  bottom  and 
seven  feet  in  depth. 

The  Oswego  canal  is  in  even  worse  condition  than  the  Erie, 
On  account  of  fewer  boats,  and  practically  no  propeller  tugs  navi- 
gating the  canal  the  prism  is  gradually  filling,  so  that  it  is 
necessary  to. raise  the  water  surface.  This  process  endangers 
the  banks,  reduces  the  space  between  .surf ace  of  waiter,  and  the 
bridges  below  the  legal  height  (12  feet)  endangering  boats  and 
bridges,  and  necessitates  placing  flush-boards  upon  all  the  dams, 
involving  questions  of  damage  to  lands  inundated.  If  this  canal 
is  long  to  be  maintained  at  seyen  feet  in  depth,  it  will  be  neoesr 
sary  to  expend  a  large  sum  of  money  in  cleaning  out  the  prism. 

At  least  three  steam  dredges  should  be  constantly  employed 
on  the  middle  division.  The  Cayuga  and  Seneca  canal  is  in  much 
the  same  condition  as  the  Oswego  canal.  < 
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The  Black  Eiyer  canal  is  of  smaJl  seddoinal  area,  and  the 
work  of  cleaning  fthe  prism  can  be  done  in  the  spring  before  the 
opening  of  nayigatlion. 

STRUOTUBES 

Upon  the  Erie  canal  are  mostly  in  fair  condition.  Masonry  in 
locks,  aqueducts,  bridgee  and  culverts  need  pointing,  and  in  son^e 
cases  relaid.  The  pits  to  most  of  the  diving  culverts  should  be 
cleaned  out  to  prevent  obstruction  to  the  flow  of  water. 

The  composite  culvert,  east  of  Higginsville,  was  cleaned  out 
and  repaired  before  the  opening  of  navigatioii  this  year,  but  it 
is  too  small  to  carry  off  the  water  from  the  large  water-shed 
thart:  must  pass  under  the  canal  at  that  point.  To  add  to  the 
difliculty  a  long  waste- weir  is  located  near  this  c/iilvert  and 
the  overflow  must  pass  under  the  canal  throoigh  the  culvert 
referred  to.  The  result  is  the  ovei-flow  of  considerable  land  until 
the  water  is  raised  to  the  height  in  the  canal,  when  it  flows  over 
the  waste-weir  breast  into  the  canal.  Claims  are  constantlv 
being  filed  with  the  board  of  claims  for  damages  caused  by  the 
overflows. 

I  recommend  that  the  waste-wef  r  referred  to  be  taken  out  and 
rebuilt  across  the  old  Oneida  Lake  canal  near  Higginsville.  I 
also  advise  the  removal  of  the  old  tumble-ga/te  at  the  entrance 
of  the  abandoned,  enlarged  Oneida  T^ke  canal,  at  Durhamvllle, 
and  the  tofwing-Eath  built  of  earth  in  its  place. 

The  head  of  lock  No.  47  should  be  taken  up  and  rebuilt. 
Before  the  opening  of  navigation,  laist  spring,  extensive  repairs 
were  made  to  tihe  foundation  of  this  lock,  which  had  become 
undermined,  preventing  working  the  lock®  singly;  the  filling  of 
one  lock  resulted  in  filling  the  one  at  its  side.  The  repairs  of 
last  spring  were  so  thoroughly  done  thni  no  trouble  has  been 
experienced  so  far  this  season.  I  thrtnk  the  importance  of  per- 
manent repairs  to  lihis  lock  fully  jus^tifios  the  expenditure  neces- 
sary to  put  its  failure  beyond  question. 

The  wood  trunks  to  aqueducts,  and  wood  sui>erstructure8  to 
bridges  require  constant  watchfulness  and  repaira 

I  suggest  that  steel  sliould  be  used  in  place  of  wood  in 
replaicing  trunks  to  aqueductSL    The  floor  to  the  trunk  of  several 
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aqxieidfiiGts  uipom  this  divisioB  is  six  incihes  above  oanal  bottom. 
If  iron  or  steel  beams  are  substituted  for  timber  in  bottom  of 
the  trunJiiS^  a  full  depth,  of  seven  feet  of  water  could  be  secured. 
The  cost  of  steel  would  be  somewhat  greater  than  of  wood,  but 
its  renewal  everj'  10  years  would  not  be  required. 

Bridges  should  be  built  of  iron  on  all  importaDt  streets  and 
roads.  Many  iron  bridges  in  cities  are  being  substituted  with 
hodst  or  swing-bridges.  In  all  of  these  cases,  the  snpei*structure 
taken  down  should  be  re-erected  where  most  needed,  rather  than 
(Storing  at  State  shop,  and  ultimately  being  lost 

The  superstructure  taken  down  from  Clinton  street,  in  Syra- 
cuse, ^ould  be  re-erected  at  Memphis,  in  place  of  a  wooden  . 
structure  that  is  unsafe. 

There  are  several  ^Tiipple-iron  bridges  now  at  State  shop, 
which  could,  to  good  advantage,  be  set  up  on  important  streets 
and  higbwayfi  at  a  very  moderate  expense;  very  much  less  than 
the  oontinual  repairs  of  old  wooden  structures. 

The  swing-bridge  over  the  Erie  canal  at  Salina  street,  in  the 
city  of  Syracuse,  is  entii'ely  )inadequate  to  do  the  work  required 
of  it- 

The  structui-e  has  a  single  roadway  and  two  narrow  side- 
walks, on  the  principal  street  in  the  city,  and  carrying  a  double- 
track  electric  radlroad;  was,  when  built,  barely  sufficient  for 
the  traffic  at  that  time,  but  the  large  increase  of  population  and 
the  heavy  electric  ctai«  constantly  crossing  has,  and  is,  largely 
overtaxing  the  bridge,  to  the  great  inconvenience  of  the  people. 

I  recommend  the  constiniction  of  a  hodst-bridge  similar  to 
the  one  at  Clinton  street,  with  two  roadways  and  sidewalks. 

The  feeder  at  Poi-t  Byron  sliould  be  an  ox)en  channel,  doing 
away  witi  the  present  pipe  arrangement  This  has  been  recom- 
mended in  sevei^l  former  reports,  and  its  necessity  grows  more 
urgent  every  year.  There  is  much  more  water  in  the  Owasco 
creek  than  can  be  passed  through  the  present  pipe  (which  is 
nearly  rusted  out),  whieli  could  be  made  available  on  the  Port 
Byron  level  if  a  larger  conduit  were  provided;  an  open  feeder 
is  practicable  and  every  way  desirable. 

The  feeder  at  foot  of  Cazenovia  (Owagena)  lake  has  become 
so  filled  with  silt  that  the  lake  cam  be  drawn  down  only  17 
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inohec^  whereas  it  is  inteiuled  to  be  difawn  fcnir  feet,  if  necesaaiy, 
to  sujpplj  tbe  long  leyel.  This  is  one  of  the  most  important 
reservoirs,  and,  oiwing  to  its  proximity  to  the  canal,  can  be 
used  as  a  feeder,  when  water  is  low,  on  very  short  notice. 

Qrane  Brook  aqueduct  needs  extensive  repairai  to  the  west 
abutment.  Breaks  have  occunred  at  that  point  several  times 
and  the  repairs  have  been  made  during  seaison  of  navigation  in 
a  temporary  manner.  There  has  been  no  trouble  at  that  point 
this  season,  but  the  impoirtajiioe  of  the  structure  and  its  pre- 
carious condition  would  Heem  to  justify  thorougli  i^epa&rs  this 
winter. 

The  benne  abutment  to  eant  bridge  at  Jordan  nm^t  be  rebuilt. 
It  has  been  with  the  utmost  care  retained  during  tie  piresent 
season  and  oan  not  be  kept  up  another  year. 

The  tunnel  under  ihe  Erie  canal  at  Syraicuse  for  the  New  York 
Central  and  Hudson  River  railroad  I  deem  a  meniace  to  the  city. 
It  is  leaking  water  from  the  canal  conitinually,  and  durald  it 
become  beyond  oontrol,  the  whole  long  level,  oyer  50  mjles, 
might  be  emptied  upon  the  dty.  The  railroad  company  should 
be  required  at  once  to  build  a  proper  struoture. 

The  artificial  feeders  should  all  be  cleaned  to  theii*  original 
capacity.  WhSle  this  work  will  not  involve  a  very  great  outlay 
of  money,  its  necessity  is  absclute.  From  long  neglect  of  the 
(reservoirs  and  feedens,  the  canals  have  suffered  for  water;  wiuoh 
can  easily  be  ooraecteid  at  moderate  cost.  I  suibmit  tliat  the 
work  above  outlined  shouild  be  done  before  the  opening  of  navi- 
gation next  spring. 

OSWEGO  OANAL. 

The  most  importamft  structures  upon  this  canal  are  the  locks 
and  dams  across  thte  Oswego  river.  These  structures  are  all  of 
stone  and  in  good  repair,  except  that  the  apron  at  Oswego  dam 
has  been  entirely  carried  away,  as  has  also  a  portion  of  the 
apron  at  Braddocks,  or  Battle  Island  dam. 

The  old  aprons  were  of  wood,  and  the  bed  rock  is  of  such  a 
Character  that  it  is  impossible  to  secure  the  timber  to  the  rock. 
Failure  at  any  one  of  the  dams  on  the  Oswego  river  would  com- 
pletely close  navigatioin  on  that  canal.    Feeling  the  importance 
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of  thiese  dams,  wbich  caiii  luot  be  kmg  maintaiined  withoat 
aprans,  plana  for  catHsrtxme  aprons  liave  been  prepared  to  replace 
those  carried  away,  wMdh.  plains  have  been  approved  by  tlie  State 
Engineer  and  SuTreyor,  and  adopted  by  title  Oanal  Board,  and 
proposals  are  advertised  for  by  the  Baj^erintendeait  of  Public 
Works  under  chapter  119,  Laws  of  1893,  and  chapter  572,  Laws  of 
1894.  The  other  structures  upon  this  canaJ  require  constant 
attentjion  and  repair  as  necessity  appear. 

BLAOK  RIVER  CA^AL. 

The  most  important  structures  upon  this  canal  are  the  locks. 
There  are  70  locks  between  the  Erie  oanal  at  Rome  and  the 
smnmit  at  Booneville.  Of  these  five  have  been  rebuilt  within  a 
few  years.  From  Booneville  to  Lyons  Falls  there  are  37  locks;  of 
these  one  has  been  reibuilt. 

The  stone  of  which  the  locks  from  the  summit  to  Rome  were 
originally  built  is  of  so  poor  quality  that  it  is  very  diflSoult  to 
keep  the  locks  in  working  order,  and  if  this  canal  is  to  be 
nudutained,  not  less  than  five  locks  should  be  rebuilt  every  year 
until  all  the  old  locks  are  taken  up. 

Locks  18,  28  and  37  are  now  under  contract  to  be  rebuilt 
of  gray  limestone  during  the  coming  winter. 

In  selecting  looks  to  be  re'built  it  is  very  difficult  to  determine 
those  requiring  first  attention,  wliere  all  are  so  bad.  The  side 
walls  are  often  bulged  toward  the  dhamber,  so  as  to  necessltajte 
dressing  off  on  one  or  both  sides  several  inches,  in  order  to  giVe 
width  of  chamber  sufficient  to  pass  bloats.  After  this  is  done  a 
few  times  the  faoe-stone  are  all  cut  away  and  gates  are  so  out  of 
plumb,  that  nothing  short  of  rebuildihig  will  answer. 

From!  the  summit  north  to  Lyons  Falls  the  stone  is  much 
better  and  the  locks  will  answer  for  some  years^  unless  ^e 
foundations  fall. 

CAYUGA  AND  RENEOA  OANAL. 

This  canal,  extending  fi^om  Montezuma  to  Oayuga  and  Geneva, 
will  require,  in  order  to  maintain  seven  feet  depth  of  water,  a 
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large  aimioiiiiit  of  work  in  boittomiiiLg  out  of  tbe  piieni  and  raifldn^ 
banks,  wihi'oh  for  n  long  dietaince  between  Mofnitezamai  end  Cayuga 
are  bajely  a:bove  the  surfaoe  of  tiiie  water. 

Th)e  work  to  be  done  the  coming  winter  on  the  sihort  level  at 
Seneca  Falls  will  prevent  a  large  lose  of  waiter  and  add  to  the 
safety  of  naivigiajtion.  i  i       ; 

The  protection  of  tbe  benne  bank  at  Geneva  under  chapter  424, 
Laws  of  1894,  for  wbich  an  appropriation  of  f  15,000  is  made,  will 
be  extended  as  far  as  the  appropriatijon  will  allow,  about  3,500 
feet  This  improvement  is  a  desirable  one,  and  if  continued 
along  the  whole  lake  front,  a  further  appropnaition  of  |30,000  will 
be  ruecessary. 

Mr.  George  A.  Morris,  resident  engineer,  bias,  at  my  request, 
examined  most  of  the.  reservoirs  upon  this  division,  with  a  view 
of  noting  their  oondition  and  repairs  needed.  His  condusionB  I 
embody  in  this  report 

WOODHULIi. 

SpUlwiay  is  in  a  very  bad  condition.  It  waa  buUt  of  timber 
and  riprap  slope.  The  timber  work  is  rotted  away,  and  should 
be  rebuilt  of  stone,  if  possible. 

The  gatetender's  house  is  uninlhabitable  and  should  be  rebuilt 

8AOT)  LAKE. 

Wiokete  leak  and  need  attention.  There  should  be  a  new  gate- 
house built  of  stone  or  iron  to  secure  it  against  the  attack  of 
lumbermen,  who,  vdthout  authority,  assume  the  Tight  to  draw 
water  whenever  they  desire  to  drive  logs  from  the  lake. 

OANAOHAGAIiA 

•The  dam  is  in  bad  oonditiion  and  needs  rebuildilng,  with  stone,  if 
possible. 

NORTH  LAKE. 

The  vmioden  diBcharge  culvert  oonsiftts  of  five  spaces,  eaidh 
three  by  five  feet,  extending  entirely  through  the  embankment 
abonit  25  feet  below  the  surface  of  the  lake  when  full.    The  tim- 
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ber  in  this  structure  is  too  badly  decayed  to  be  trunfeed  longer. 
I  reooanmeiDd  thajt  three  or  fiour  eaBt-iroa?  pipes,  30  tnidies  in 
diameter,  be  subetiituted  fior  the  wood  trunka  PLaoB  and  esti- 
mate for  this  work  will  be  aubmiitted  to  yon  at  an  early  diay. 

TWIN  LAKES, 

Dam  nieedfi  repaLring.  ThSs,  like  most  of  the  «rtructuTe»  in  the 
Noirth  WoodB^  was  built  of  wood,  which  quickly  decays.  Do 
rebuild  of  atone  wofuld  add  largely  to  the  coist,  but  wordd  be  much 
moone  durable 

BEA^rER  RIVER. 

Middle  gate  can  not  be  operated.  Race  needs  cleaning  cmt  and 
rack  built  to  prevent  logs  and  debris  from  floatang  to  the  gates. 

There  are  three  sink-holes  on  the  inside  of  the  dam,  thioiiglh 
which  water  flows  when  thte  reservoir  is  full.  The  aribs  on  either 
aide  of  gates  should  be  refilled  with  proper  material.  This  reser- 
voir is  nO(t  used  for  suipplying  the  Erie  canal  with  water,  but 
flows  north  into  the  Black  river.  The  management  of  this  reser- 
voir and  one  at  Fultcm  OhaiD  is  vested  in  commissioners,  under 
act  diaipter  168,  Laws  of  1894. 

f 

FUMX)N  GHATNT. 
Repaiins  hiave  been  miade  this  aeason. 

ERDSVILLE. 

The  riprap  wall  on  inside  slope  of  dam  needs  rebuilding  for 
about  80  feet.     Gatehouse  should  be  repainted. 

Bridge  over  feedier  on  the  main  roads  should  be  rebnilt  Ripr 
rap  of  embankmeint  at  south  egad  of  the  reservoip  has  been  waahed 
away  and  the  highway  is  being  encroached  npion. 

LELAOT>  FOOT). 

Rubbish  should  be  removed  from  thi*  gates  and  rack  provided 
to  prevent  flood  wood  flowing  into  and  stx>pi)ing  flow  of  water. 
Masonry  of  WBHte-weir  slhouild  be  rebnilt 
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'MADISON  BROOK. 

In  good  oanditton,  except  some  nepairs  aje  n^^eded  to  highway 
and  bridge  at  the  nipper  end  otf  the  reservoir. 

EATON  BROOK. 

Thifi  ifl  a  very  iniportanit  raaervioir,  bnt  in  the  coiidltian  it  is 
now,  very  much  of  its  vialue  to  the  Erie  eamaJ  is  loot.  One  of 
floiuir  vialves  oajn  not  be  opened  and  the  other  three  can  not  be 
oHosed.  The  result  is  a  ooatinuouB  flow  of  three  pipes  the  year 
a/noiund,  wihSle  there  is  water  in  the  reservoir.  I  recaminend  thart: 
tbie  valves  be  replaced  with  new  ones  and  pipes  ertendad 
through,  the  culverlt,  so  as  to  be  accessible  at  all  times. 

BRADLEY  BROOK. 
Qfttes  can  mot  be  openated.    New  guard-rail  m  needed. 

KINGSLEY  BROOK 

One  ^ah-e  should  be  replaced  witli  new  one,  whenever  it 
beoomee  deeii'able  to  retpaor  the  feeder  to  conduict  the  water  to 
the  Erie  cejnal.  This  is  a  large  resenoir  and  can  be  made  Ho 
flow  to  thte.Erie  canal,  but  the  feeder  would  require  very  exten.'- 
sive  reipaiirB  in  cleaninig  out,  repairing  breaks  and  structnrea 
Unitil  it  is  needed  it  may  mot  be  desirable  to  repair  it,  other  than 
the  several  bridges  over  the  feeder,  etc.  The  water  now  flow]8 
Math,  and  is  not  used  tchr  caoial  purposes. 

LEBANON  BROOK. 

Gates  ndt  oaipablie  of  operation.  A  new  set  should  be  pro- 
vided. 

The  refteirvofiiPS  are  the  source  of  supply  of  water  for  the  Erie 
caiial  fpoim  Port  Bynom  to  Albany,  as  no  water  from  Lake  jBlrie 
can  be  carried  east  of  lock  No.  52,  at  Port  Byron,  and  if  the 
reservoirs  are  not  piixxperly  maintained,  navi^tion  of  the  oanals 
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will  saffer.  Ttie  State  has  safflcient  storage  capacity  ta  supply 
the  Erie  and  Black  Kiyer  canals  at  all  times^  if  they  are  kept  in 
repair. 

It  seems  that  the  resemoirs  have  been  sadly  negleoted,  ft>r 
Hhe  same  canditiom  is  met  in  all  cases.  The  cry  for  more  water 
oouild  be  effecftnaJly  stopped  by  putting  the  reservodiB  and  feed- 
ecRy  now  cKXQiiiected  with  the  canal  system,  in  good  condiiiDn^  and 
I  earnestly  recommend  that  provision  be  made  for  thajt  pur- 
pose, rather  than  responding  to  the  demand  for  more  reser- 
voirs. 

The  daniger  of  storing  large  bodiies  of  water  over  the  heads 
of  the  people  by  Imperfeict  structures  has  been  pimctically  demon^ 
Btrated  by  the  breaking  away  of  North  Lake  reservoir  some  years 
aga  And  the  same  result  may  be  realized  again  if  tbe  stmo^ 
tures  are  nort  put  and  kept  in  complete  repair. 

mSPEOTOKS. 

The  system  of  employment  of  inspectors  by  the  Superintend- 
ent of  Public  Works,  on  each  piece  of  work,  creates  a  division 
of  aufthority,  without  division  of  responsibility  as  to  the  character 
of  work  done.  All  contracts,  for  construction  of  new  work, 
provides  that  the  division  or  resident  engineer  have  full 
supervision,  and  shall  decide  all  questions  that  may  airise,  involv- 
ing olassification,  kind  and  quality  of  material,  and  the  manner 
of  doing  the  work;  and  when  oompleted  they  are  required  to 
swear  that  the  work  is  fully  oompleted  according  to  the  terms 
(if  the  oontraot  and  specificationa  During  the  past  year  very 
little  trouble  has  been  experienced  with  inspectors  appointed  by 
the  Superintendent  of  Public  Works,  for  the  reason  that  their 
self'-oonsciousness  of  unfitness  for  the  posit&on  assignjed'  them 
deterred  them  from  assuming  authority  or  responsibility  that 
could  not  be  held  in  check  by  the  engineer  department 

inspectors  should  be  selected  by  the  State  Engineer  and  be 
responsible  to  him,  in  order  to  be  of  any  service  on  the  work; 
they  would  then  be  selected  with  a  view  as  to  qualijftoatijon  for 
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the  papticular  piece  of  work  assigned  them,  and  would  receive 
instroctions  from  the  diVisilon  and  resident  enj^neers  as  liheir 
authority,  which  they  do  not  now  accept  in  all  caaes. 

Most  of  the  inspectors  heretofore  aippo^nitied  have  no  knowledge 
of  the  work  they  are  expected  to  sTii>ervise,  and  the  money  paid 
for  Bn)ch  service  is  of  no  benefit  to  the  work,  and  i!n  mioet  caaes 
resullB  in  taMng  from  the  appropriation  funds  that  could  aind 
should  be  used  in  the  work. 

The  division  engineer,  feeling  his  responsibility  fkyr  the 
character  of  the  work  done  uiKm  his  division,  feels  justified  in 
recommending  that  no  inspector  be  appointed,  unless  afiked  for 
by  the  State  Engineer,  and  then  only  one  that  is  thoroughly 
competent,  by  experience,  to  construct  the  work  he  is  to  super- 
vise, with  instructions  to  co-operate  with  the  engineer  in  diarge. 

TELEPHONE  -LINE. 

In  order  to  relieve  the  management  of  the  sevenal  reservoirs 
in  the  North  Woods  from  the  necessity  of  sending  special  oouirier 
from  Boonevflle,  with  orders  to  draw  or  cease  drawing  water,  at 
an  expense  of  at  least  |1,000  yearly,  I  recommend  the  construc- 
tion of  a  telephone  line  from  Forestport  to  North  lake  and 
Woodhull,  about  20  milea  The  line  could  be  constructed 
very  cheaply,  and  its  operation  would  cost  comparatively 
little. 

With  a  telephone  line,  a»  proposed,  daily  orders  ooiuld  be  g^ven 
to  the  reservoir  tenders  as  to  the  need  of  water  for  the  canals^ 
thereby  saving  a  large  proportion  of  the  water.  As  now  con- 
ducted, water  runs  to  waste  very  many  days  every  year,  tlhat 
should  and  could  be  saved.  It  is  safe  to  say  that  the  amount  of 
water  wasted  that  might  be  saved  will  equal  the  amount  stored 
in  North  lake,  that  cost  over  |100,000,  by  the  ooamtruction  of  a 
telephone  line,  at  a  cost  of  perhaps*  |1,500. 

In  ooniclusiotn,  I  beg  leave  to  say  that  it  has  been'  my  purpose 
in  preparing  this  report  to  touch  only  upon  the  most  important 
work,  aB  it  appears  to  me,  without  regard  to  its  effect  upon 
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(mtside  interests  or  ppeTioiis  mamageinent,  believiBg  that  the 
canals  shonld  be  put  and  kept  in  the  moBt  perfect  oomdition 
practicable,  in  order  to  meet  the  growing  oompetiitioin  for  cbeaper 
transportation,  thereby  fully  serving  the  purpose  of  their  con- 
stmctLon  and  maJntenance  by  the  peoiple  of  this  State. 
All  of  which  is  respectfully  submitted. 

W.  H.  H.  aEBE, 

IHvieion  Etigineer. 
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AinnTAL  BsposT  of  trs 


SUMMABY. 


ITEBIS. 


ORonriBT 

BrfecaiuJ 

Oiirego  oanal 

Black  Rtrer  cftoal 

Cayuga  and  Beneca  canal .. 


RlPAIBS. 


EXTRAOKDINABT  BBPAIB8. 

Erie  Canal. 

Lift-bridge  at  Mulberry  street,  eyraouae 

ImproTlng  channel  of  Butternut  creek 

Sewer  at  Oanaatota 

Bridge  at  Bouth  Jamea  street.  Borne 

Lift-bridge  at  Ollnton  street,  Syracuse 

Beconatructing  highway  acron  head  of  Owagena  lake 
Completion  of  highway  acroM  head  of  Owagena  lake. . 

Lift  and  fixed  bridgea  at  Geoeaee  street,  Utioa 

Oonstructing  a  drain  at  Whitesboro 

Lift-bridge  over  Erie  canal  at  Geddea  street,  Syracuse. 
Vertical  wall  betwten  Qtlbertacd  Turner  streeu,  Utica 

Boad  bridge  over  new  channel,  Butternut  creek 

Surreys  on  account  oi  Attomey-Gtaneral 

Otwego  Canal. 

Stone  dam  at  Baldwinsrille 

Ezaminationa  and  maps 

Surreys  State  Boctfd  of  Claims 

Improving  the  Oswego  canal 

Cleaning  State  ditch  at  Urerpool 

Surreys  on  account  of  Attorney-General 

Black  River  Canal, 

BebuildlnglockNo.76 

Examinanons  and  maps 

Surveys  State  Board  of  Claims 

Bebuilding  locks  on  Black  Biver  canal....  ^ 

Forestport  reservoir  dam 

Surveys  <m  account  of  Attorney-General 


Cayuga  and  Seneca  Canal. 
Protecting  berme  bank  of  Osyuga  and  Seneca  canal 

at  Geneva «•••••• 

Improving  Cayuga  and  Seneca  canal  at  Seneca  Falls. . 
Dredging  Cayuga  lake  inlet  at  Ithaca 


MiteeUaneovM. 

Baising  dam  on  Beaver  river  at  Stillwater 

Bridge  over  TwitcheU  creek 

Clearing  flowed  ground  at  Still  water 

Completion  of  pier  and  breakwater  at  Canandalgua. . . 

Maps  and  monuments 

Bomoving  obstructions  foot  of  Cayuga  lake 

Cleaning  Madison  brook  feeder,  Lebanon  feeder  and 

Summit  level  of  Chenango  canal, 

Sluice  to  spillway  at  North  Lake  reservoir 


Adtbobizio 

BT 


Chap. 


610 
119 
828 
Mi 
67 
688 
886 
860 
860 
886 
4tt 
470 
86S 


ns 

796 
7;» 
li9 
110 
858 


119 
726 
796 
674 
494 
496 
868 


484 

679 
666 


469 
394 
119 
178 
869 
979 

670 

796 


Year. 


^tal  abstracts  rendered  during  fiscal  years  1898  and  1891. 


18W 


1899 
1898 
1898 
18B8 
1898 
1898 
1M4 
1898 
1814 
1894 
1894 
1894 
1894 


1898 
1898 
1898 
1898 
1898 
1894 


1898 
1898 
189S 
1C94 
1898 
1894 
1894 


1894 

1891 
1894 


1891 
189S 
1898 
1894 
1894 
1894 

1894 
1894 


Amount. 


$7,981  01 


8,081  04 
19  78 


$161  74 

471  66 

706  86 

900  00 

1,900  00 

178  90 

966  74 

9,600  00 

67  67 

40  80 

88  97 

60  00 

90  86 


$1,700  19 
1,068  08 
110  00 
987  41 
406  17 
416  90 


$816  94 
664  96 

488  80 
910  98 

9,000  00 

880  09 


$969  86 

68  71 
90  44 


$700  00 
181  00 
184  88 
946  00 
90  68 
901  64 

684  08 
999  08 


Total. 


$11,885  60 


6,000  89 


8,980  80 


8,918  98 


408  00 


9,880  11 


$87,908  88 


Amount  disbursed  by  B.  B.  Stuart  from  October  1, 1808,  to  January  8).  1894 $19,097  66 

Amount  disbursed  by  W.  H.  H.  Gere  from  January  98, 1894,  to  September  80, 1894. .      16,896  18 

Total $97,908  68 
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A  F»  F»  E  N  E)  I  X     D. 


REPORT 


OF  THE 


DIVISION    ENGINEER 


OF  THE 


WESTERN     DIVISION 


FOB  THE 


YEAR  ENDING  SEPTEMBER  SO,  1894 


APPENDIX  D. 


BooHESTBB,  December  18, 1894. 
Hon.  Campbilll  W.  A^dams,  State  Engineer  wnd  Surveyor : 

Sir. —  I  have  the  honor  of  submitting  to  you  my  report  on  the 
westei'n  division  of  the  Btate  canals  for  the  fiscal  year  ending 
September  30,  1894: 

The  conal  slix>s  and  navigable  feeders  are  as  follows: 

MUM. 

Erie  canal,  from  the  east  line  of  Wayne  county  to  Ham- 
burg street,  in  the  city  of  Buffalo 148.92 

Five  slii)s  in  the  city  of  Buffalo,  aggregate  length 1.60 

Genesee  riA''er  feeder,  in  the  citv  of  Rochester 2.25 

Total  152.77 


Unnavigable  feeders: 

KQm. 

Tonawanda  and  Oak  Orchard   11 .  55 

Genesee  Valley  canal,  from  Cuba  reservoir  to  lock  87, 

Rockville 7.65 

Genesee    Valley  canal,  from   Soottsville   to  Rochester 

Rapids  dam   11.00 

Total  30.20 


The  sources  of  water  supply  for  the  Erie  canal  are  as  follows: 

1.  Lake  Erie,  at  Buffalo. 

2.  Tonawanda  creek,  at  Pendleton. 

3.  Tonawanda  and  Oak  Orchard  creek,  at  Medina. 

4  .Vllen's    creek,  through    the    Genesee    Valley    canal    and 
Genesee  river  feeder,  from  Scottsville  to  Rochester;  this  water 
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is  connected  from  Valley   canal   by   pipe  across   river   to  the 
feeder  below  the  Eapids  dam,  and  thence  into  the  canal. 

5.  The  Cuba,  reservoir,  in  Allegany  county,  through  the 
Genesee  Valley  canal  and  the  Genesee  river  to  Rochester,  and 
through  the  Genesee  river  feeder  in  the  city  of  Rochester,  into 
the  canal.  The  Tonawanda  and  Oak  Orchard  feeder  and  the 
Genesee  river  assist  in  filling  the  canal  in  the  spring;  the  water 
ivofOL  Allen's  creek,'  at  Rcottsville,  which  is  taken  into  the  feeder 
at  Rochester,  tends  to  keep  the  water  in  the  feeder  pure  through 
the  summer  months. 

Since  care  has  been  taken  to  use  as  little  water  as  possible 
below  Newark,  in  locking  boats,  no  difficulty  has  been  experi- 
enced in  keeping  up  the  levels  at  the  lower  end  of  the  divifii<m. 

There  are  six  dams  on  the  division,  as  follows: 

1.  One  across  Tonawanda  creek,  near  its  mouth;  it  raises  the 
watei^s  in  the  creek  about  four  feet  above  the  level  of  Niagara 
river. 

2.  One  across  the  same  creek,  south  of  Medina;  its  pui-pose  is 
to  turn  the  waters  of  the  creek  into  the  feeder,  and  through  it 
into  the  channel  of  Oak  Orchard  creek,  and  from  thence  into  the 
canal  at  Medina. 

3.  One  across  Allen's  creek,  in  the  village  of  fcksottsville,  to 
send  the  water  through  the  Genesee  Valley  canal,  which  is  now 
used  as  a  feeder  from  Scottsville  to  Rochester. 

4.  One  across  the  Genesee  river  at  Rochester,  to  turn  the 
water  of  that  stream  into  the  feeder. 

5  One  across  Oil  creek,  near  the  village  of  Cuba,  Allegany 
county,  to  hold  the  watei*s  of  that  creek  and  form  a  reservoir; 
it  is  composed  of  earth,  faced  with  riprap  and  slope  wall,  and  is 
2,200  feet  long  and  65  feet  in  height,  where  it  crosses  the 
stream. 

6.  One  across  a  valley,  two  miles  from  the  last-mentioned  one; 
it  has  a  waste-w^eir,  composed  of  stone,  to  serve  as  an  escape 
for  the  waters  of  the  creek  when  the  reservoir  is  full. 
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Looks. 

Ther6  are  23  locks  on  this  diyisiOiD,  ainid  all  hM^  down  toward 
tide- water : 

Ho.  Looatton.  UftlnfMt. 

53.  One  and  one-focrtli  miles  west  of  Clyde  (lengtihened),  4.755 

54.  At  Lock  Berlin  (lengthened) 7.360 

55.  In  the  Tillage  of  Lyons  (lengthened) 6.251 

56.  I^oorhouse,  one  and  seven-tenths  miles  west  of  Lyons 

(lengthened) 9.848 

57.  Lower     lock    at    I<ockville,    near    Newark     (not 

lengthened) 8.028 

58.  Middle    look    at    Lookrille,    near    Newark    (not 

lengthened)  8.004 

59.  Upper     lock    at     Lockville,     near    Newark     (not 

lengthened) 8.002 

60.  Eight-tenths  of  a  mile  east  of  Macedon  (lengthened),      9 .  886 
6L  In  the  tillage  of  Macedon  (lengthened) 6.601 

62.  Two    aind    one-qniarteir    miles    west    of    Pittsford 

(lengthened)   8.807 

63.  Miller's  lock,  in  the  village  of  BrighttJon  (lengthened),  8.719 

64.  Sipples'  lock,  in  the  village  of  Brighton  (lengthened),  10.108 

65.  Eeservoir  lock,  in  the  city  of  Rochester  (lengthened),  10.102 

66.  First  lock,  in  the  city  of  Riochester  (lengthened). . .  8.859 
67-71,  Five  combined  locks  ait  Lockport  (not  lengthened),  57 .  427 

One  guard-lock  at  Bnlphnr  Springs;  it  has  one  cham- 
ber, 110x20  feet,  and  two  additional  head-gates. 
These  gates  are  closed  when  a  flood  occurs  in  Tona- 
wanda  creek;  otherwise  they  are  left  open. 

One  river  lock  at  Tonawanda,  connectiing  the 
Niagara  river  with  caoial;  the  lift  is  generally 
four  feet,  dependiing  on  heaght  of  water  in  river. 

One  doable  chamber-guard  and  Uift4ock,  lengthienedi 
ait  Black  Rock  (No.  72);  it  is  112x20  feet.  The  lift 
together  with  the  fall  in  the  harbor  from  canal 
below  the  mean  tow  waters  in  the  lake  is 2.425 

Tata* , 175482 

39 
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By  adding  to  the  above  lifts  the  surface  descent  on  the  wft^n'^^^ 

different  levels,   we   get  the  total  diescent   on   the 

division: 

On  Montezuma  level .  196 

On  Twelve- mile  level,  Nos.  59  to  60 165 

On  Seventeen-mile  level,  Nob.  61  to  62 343 

On  Three-mile  level,  Noe.  62  to  63 063 

On  Long  level,  Kochester  to  Lockport,  Nos.  66 

to  67 3.165 

On  level  between  Lockjyort  and  Black  Eock. .       1.239 

5.171 


Total  rise  gotag  west 180.35'$ 


There  is  also  one  single  chamber  8hix>-Iock  from  Black  Bock 

'harbor  to  Niagara  river;  it  iis  200x36  feet    The  lift  is  nsmally 

four  feet,  accoirdiliig  to  the  height  of  water  in  the  lake  and  riVer. 

The  weigh-lock,  in  the  city  of  Rochester,  not  used  as  such  for 

seme  years. 

Repavrs  to  Locks, 

New  tumble-gate  platforms,  wedges  and  wedge-caps,  together 
with  new  tumble-gates  have  been  inserted  at  head  of  locks  57 
and  59,  with  repairs  to  maaonry  and  lock  bottom. 

Lower  gates  and  miiter-sills  were  renewed  in  locks  56  and  57. 

New  balance-beams  have  been  placed  (four)  on  gates  on  lock  59 ; 
two  on  lock  57  amd  two  on  lock  56.  All  of  the  lock  masonry  was 
repointed  where  necessary  and  new  bottoms  in  chambers  were 
inserted  in  potrtiion  of  locks  53  and  56. 

Upper  mitersUl,  upper  gates  with  paddles  reaiewed.  Towpath 
hollow  quoin  recut.  Chamber  bottom  partially  taken  up  and 
giHmted  In  lock  62. 

Upper  miter-sill  and  foundation  under  dam  repaired.  Hollow 
quoin  recut;  upper  gates  and  three  balance-beams  renewed  in 
lock  63. 

Two  gates  north  side  of  lock  68,  and  two  east  end  of  lock  69 
renewed.    Old  stone  miter-sills  replaced  by  white  oak  timber. 
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The  bottom  of  chiambers  replanked;  four  bajaoojce-beams  re- 
newed and  repa&rs  made  w-hiere  necessary  iln  combimed  \oc\i 
67  to  71,  Lockport 

Balance-beams  and  lock-gates  renewed  at  riyer  lo<5k,  Toinar 
wanda. 

Miter-sill  repaired  and  balance-beams  renewed  at  sMp-loick, 
Black  Eock. 

Repairs  to  Locks  Needed. 

New  tumblegates  and  new  upper  gates,  locks  53  and  54. 

New  lower  gates  and  new  miter-sills,  lock  60. 

Protection  piers  to  locks  63  and  64  sbjould  be  partially  retim- 
bered  and  new  miter-sills  and  o(ne  pair  of  gates  require  renewing. 

The  south  wall  of  lock  No.  71  requires  to  be  taken  down  and 
rebuilt,  reoommemded  in  last  repoirt 

Aqvsd/uota. 

The  Lyons  aqueduct  should  have  new  floor  timbers  and  new 
planMng. 

The  Bochester  aqueduct  has  been  leaking  oomisiderably  and 
requires  the  bottom  cemented  and  sides  repointed.  It  is  un- 
fortunate that  so  fine  a  structure  should  be  neglected  and  I 
respectfully  request  that  it  should  be  repaired  before  opening 
of  navigatton  next  spring;  it  has  been  reoommended  for  ovct 
two  years. 

Bridges. 

There  are  109  bridges  of  castirom;  56  of  wrought  iron;  22  of 
wood  and  iron,  and  34  of  wood  oyer  Erie  canal.  Slipis  1,  2  and  3, 
Ohio  and  Commercial  slix»,  Hamburg  and  Clark  and  Skinner 
canals  in  the  cifty  of  BuJBfalo;  and* one  piipe-truss  over  Oak 
Orchard  Creek  feeder  on  Batavia  road,  Orleans  county,  making 
a  total  of  223;  last  report,  1892,  was  224.  This  loss  of  one  was 
caused  by  the  city  of  Rochester  taking  down  the  Court  street 
truss  and  replacing  it  by  an  iron  girder  in  connection  with  the 
new  stone  arch  bridge  built  across  the  Genesee  river. 

Na  12.  Klaus  (wood)  highway  requires  new  truss,  built  in  1882. 

No.  36,  Highway;  (wood),  requires  renewal;  could  recommend 


808  Akkttal  Rspobt  of  thb 

an  iron  sui^rstructiiire,  as  considerable  lieayy  travel  i>a88  over 
it.    It  wem  built  in  1856  (truss  sheathed)  and  have  no  knowledge 

■ 

of  its  hemg  replaced  by  any  otiier  since  tihat  time;  recommended 
in  last  leport 

New  floors  hiave  been  laid  on  bridges  Noe.  1,  2,  5,  10,  14,  16, 
17,  35  and  39. 

No.  44,  Highway.  Btoaidiway  parfly  replainked,  one  sitrainimg 
beam  aiud  two  braces  renewed. 

Na  46,  Main  sfa^eet,  Fairport.    Plooir  jodsts  and  plank  renewed. 

Na  47,  Fullam's  UasoB.  Beplaioed  by  Whllpple  iron  arch  truss; 
formerly  Gknirt  street^  Bochester. 

No.  50,  Bufiihiniell's  basin.    Roadway  partly  replanked. 

No.  54,  Mailn  etreet,  Httaford.  Boadways  and  sidewalks  partly 
replanked. 

Na  57,  Weeda  Lower  chord  spliced,  one  end  brsuoe  renewed 

and  partly  replanked. 

Na  73,  Swing-bridge,  Bochester.    Boadway  partly  replanked. 

No.  761-2,  Lift4)(ridge,  Caledonia  avenue,  Bochester.  Boadway 
and  sidewalks  partly  replanked. 

No.  77,  lift-bridge,  West  avenue,  BodheBtter.  Boadway,  side- 
walks and  stairs  replanked.  New  heavier  bevel  gearing,  eroes- 
shafts^  etc.,  were  imserted. 

Nos.  43,  45,  53,  55,  56,  58,  60,  61,  63,  64,  66  and  69,  roadways 
partly  replanked. 

Nos.  74,  76,  85,  99,  107  and  108,  roadway  and  sidewalk  partly 
replanked. 

No.  78,  Old  Bollman  bridge.  Ford  street,  Bochester.  Beplaced 
by  an  iron  lattice. 

No.  89,  Pour-mile  grocery.    Superetructure  (wood)  renewed. 

No.  143,  Floor  joists  and  plank  renewed. 

Nos.  144  and  146,  Moor  joists  and  needle-beams  renewed  and 
replankedL 

Na  147,  Watson'&    New  joists  inserted  and  replanked. 

No.  154,  Wakeman's.    Needle-beams  renewed'  aaid  replanked. 

From  No.  169,  Pendletoin,  to  Buffalo,  are  in  good  ootndSltion 
exoepit  Na  192,  Mill  street,  Black  Bock.  This  wooden  bridge 
WM  built  in  1873.    It  has  a  clear  span  of  113  feet  and  13  feet 


State  EiranrBBB  abd  Subybyob.  309 

2  JtnctieB  0.  to  0.  of  trusa  It  is  liHi  a  diaageroaB  conditiioiii.  Most 
of  the  timbers  are  decayed,  and  has  to  be  oanBtaatly  mspected. 
I  would  reoonmiead  a  wrought-iran  superstructure  to  replace  it. 
Pickard's  bridge,  No.  174,  is  also  dangerooa,  cund  requires  a  mew 
one  to  replace  it 

Kos.  205,  206,  210  and  217  in  Buffalo  hare  been  taiken  down 
and  replaced  by  wrought-iron  lattice  trusses. 

No.  197,  Georgia  street,  is  a  Whipple  irom  arch  truss.  One 
roadway  20  feet  between  center  of  trusses  and'  178  feet  clear 
span.  There  are  very  heavy  loads  of  coal  passing  over  it  and  I 
consider  ilt  unsafe.  The  same  may  be  said  of  No*.  203,  Whipple 
iron  arch,  having  three  roadways  and  two  sidewalks  on  Elrie 
street  "me  clear  span  is  90  9-12  feet  and  19 10-12  feet  G.  to  G. 
of  trusses.  The  street  is  nearly  100  feet  in  width  and  the  bridge 
is  the  full  width. 

No.  194,  Ferry  street,  Blade  Bock.  Hias  had  a  new  sidewalk 
put  in;  when  first  erected  it  had  <Mdy  one,  and  the  travel  to  the 
ferry  and  Ganada  has  been  so  extensive  during  summer  monrths 
that  the  State  hands  put  up  the  extra  ona 

No.  195,  Swing-bodge  in  Black  Bock  harbor,  being  extension 
of  No.  194  to  the  ferry,  etc.,  is  oiut  of  repaiip  on  account  of  the 
foundatio(Q  settling.    It  will  require  extensive  repairai. 

Bridge  Mason/ry. 

No.  54,  Pittsford,  west  wing  and  part  of  benne  abutment  taken 
down  amd  rebuilt 

No.  178,  West  abutment  of  river  loick  flUp,  TVniawanda^  taken 
down  atud  rebuilt 

]yo.  205,  North  abuitment  of  Ganal  street,  over  Oommepcial 
slip,  Buffalo,  taiken  dawn>  and  rebuilt 

OvloerU. 

No.  128^  Wings  and  Ureasib-walls    taken  down  and<  rebuilt, 

bottom  taken  up,  grouted  and'  replankedL 
Na  33,  Wings  and  breast-walls  taken  down  amd  rebuilt 
Na  84,  Composite  dliive.    A:  leak  oooarred  September  7;  navi- 

gattan  not  iDiteffraipited. 
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No.  95,  ¥ish  creek  (two  archje®).  A  serioms  leaik  ocouitPed 
fhixmglil  the  masoiiry  June  22;  navSgatiooi  suspended  for  24  bjofixra. 

Na  108,  Oomposite  dive,  near  Williamis'  bridge,  No.  146.  A 
leak  occurred  but  navigatioaa  not  intenrupted. 

The  iccuuse  of  these  leaks  are  from  ateamer  wheels  washSlog 
the  matei^al  in  bottom,  making  large  holes  tor  the  water  to  re«U5h 
the  structures.  I  wiould  recommend  they  be  stripped,  cleaned 
and  concreted  across  prism. 

A  great  many  culyerts  on  this  diviskm  require,  repairs  to 
masonry  outside  of  prism. 

Bulkheads,  Waste-weirs,  Etc. 

The  dam  at  head  of  Genesee  feeder,  Bochester,  pequlires 
replankLng. 

Adams'  basin,  stop-gate,  replamked;  three  new  giirts  and  tow 
post  inserted,  and  part  of  the  pier  masonry  relaid. 

Brockport  waste-weir.   Towpath  bridge  partly  replanked. 

Holley  etop-gate.    New  timbers  and  gates  put  im, 

Oartersville  waste-weir.    Towpath  bridge  renewed. 

Mabedis  wa»te-weir  repaired. 

Vertioal   Walls,  Etc. 

VerMcaJ  wall  we^t  of  bridge  16,  Lyoms,  relaid  in  cement,  berme 
side. 

Vertical  wall  in  the  village  of  Clyde  repaired  where  required; 
about  200  feet;  more  should  be  relaid. 

Vertical  wall  south  of  appixxaich  to  bridge  35  (towpath  change) 
Palmyra,  should  be  relaid.  A  new  vertical  wall  (towpath  side)  264 
feet  in  length,  was  built  under  act  chapter  726,  Laws  1893,  be- 
tween South  street,  Paul  street  and  Pinnacle  avenue,  Eocheater. 

An  appropriaition  waB  made,  act  chapter  653,  Laws  1894,  of 
{2,500,  for  building  portion  of  the  high  retaining  wall  between 
aqueduct  and  Court  street  bridge.  An  examination  iB  necesr 
sary  of  the  present  wall  below  water,  and  can  not  be  done  until 
the  water  is  out  of  the  canal. 

About  300  feet  of  vertical  wall  was  relaid,  towpath  side, 
Middleport 
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About  300  feet  of  slope  wall  waa  repaoired^  itx>wpatli  side,  west 
of  Holley. 

About  100  feet  of  vertical  wall  was  repaired,  towpaitb  side,  in 
AlbioiL 

About  150  feet  of  vertical  wall  was  rebuilt,  foot  «f  Popter 
aveniue,  Buffalo. 

About  160  feet  of  vertical  waJl  was  rebuilt^  foot  of  Bird  avenue, 
Buffalo. 

About  50  feet  of  vertical  wall  was  Tebuilt,  near  Ferry  street 
bridge,  Black  Bock. 

About  75  feet  of  vertSical  wall  was  rebuilt  opposite  slip  No.  2, 
Buffalo. 

About  100  feet  of  vertical  wall  was  rebuilt,  berme  side,  be- 
tween Two-mile  creek  amd  TonJaiwanda. 

About  100  feet  of  vertical  wall  was  rebuilt  in  OammerdLal 
slip,  Buffalo. 

Between  Pendleton  and  Sulphiur  Spring  guard-lock  the  docking 
timber  sbonld  be  taken  up  and  towpaith  raiised  two  feet;  recom- 
mended in  last  rexwrt 

Bird  Islomd  Pier. 

A  oonaiiderable  portiom  of  the  old  stone  pier,  dividing  Black 
Bock  harbor  and  Niagara  river,  between  its  moutih  and  Ferry 
street,  has  been  damaged  by  storms  and  ice;  mamy  of  the  old 
cribs  are  decayed  and  will  have  to  be  replaced  by  new,  and  also 
stone,  to  properly  protect  the  harbor;  recommended  in  feat 
ivport 

The  timber  crib  pier,  beimg  am  extension  of  the  old  one,  for 
about  1,600  feet  from  the  extreme  or  south  end,  requires  to  be 
protected  northerly  from  the  storms  of  the  lake,  with  large 
stone;  a  rongh  estiimate  amounts  to  6,000  cubic  yards. 

Suhnarine  WorJc. 
A  channel  50  feet  in  width  of  rock  and  earth  has  been  exca- 
vated in  pri^m  of  canal,  commencing  550  feet  east  of  Hudson 
street  bridge  (196 1-2),  and  extends  easterly  to  station  15,  a  difi- 
tanoe  of  442  feet;  from  station  20  to  25,  330  feet;  from  station 
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54  and  20  to  58  amid  36,  81  feet;  and  tKfm  station  100  fo  103, 198 
feet,  mftfring  a  total  diHtamce  of  1,061  lineal  feet;  1Mb  was  done 
under  act  chapter  119,  Laws  of  1893,  to  give  10 1-2  Deeit  of  water. 
Under  same  act  a  channel  50  feet  in  width  was  fintohed  in 
Black  Bock  hiarbar,  giving  12  feet  of  water  for  a  diBtanoe  of 
1,000  feefc.  Under  seime  act  a  channel  100  feet  from  dock  wsb 
completed  for  a  distance  of  388  feet  in  Eide  bann,  giving  18  feet 
of  water. 

Under  act  chapter  688,  Laws  of  1894,  a  channel  60  feet  wide 
for  120  feet  In  length  in  Erie  basin  is  progressing. 

Ohenyung  Canal  and  Feeder. 
Under  act  chapter  726,  Laws  of  1893,  and  act  chapter  358, 
Laws  of  1894,  work  was  done  for  the  abatement  of  naisances 
from  neair  E'lmiiia  to  Havana^  Tbls  includes  removal  of  dinton 
Mill  dam  on  Newtown  creek  and  removal  of  bars;  Diven's  dijtch 
straightened  and  deepened;  prism  of  canal  from  Horsehaads  to 
Pine  valley  improved;  same  done  in  Millport  and  Havana.  Hd& 
work  is  progressing  ilavofrably. 

YerticaL  Wail  in  FaXU  Oreeh,  Ba/oa/na. 
Under  act  chapter  346  of  Laws  of  1894,  a  wall  is  being  built 
to  pnoftect  east  bank  of  said  creek. 

Oak  Orcha/rd  Creek  wnd  Feeder. 

pnder  act  chapter  136,  Laws  of  1893,  the  work  was  let  on 
September  26,  1893,  for  the  oonBtruction  of  a  bnlldiiead  in  Hie 
village  of  Medina,  and  for  almproving  the  creek  and  feeder.  The 
bulkhead  was  completed  in  March,  1894,  and  work  on  ithe  creek 
is  progressing  satlsfaotoiry. 

Ca/nal  BamJce^  Mo. 

Between  locks  59  and  60  there  are  bans  whtch  should  be 
removed;  1,626  lineal  fee  of  doicking  has  been  removed  on  Olyde, 
Lyons  and  Palmyra  levels;  1,400. lineal  feet  of  docking  has  been 
renewed  in  Brighton  and  Bloohester  levels.  A!  break  occurred'  on 
the  Three^mjle  level  thioogh  towpaithi  in  Bilghton  on  tbe  28tb 
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of  August,  about  900  feet  east  of  Miller's  lock  (63);  it  waa  repaired 
in  two  aiud  one-half  days  and  nayigatioa  resumed  in  four.  The 
Oenesee  r&yer  feeder  bank  from  Lehigh  Valley  railroad,  croeaing 
same  to  Rapids  dam,  should  be  raised  about  two  and  one-halif 
feet  and  strengthened  with  ripirajpi  In  times  of  high  water  in 
the  riyer  considerable  anxiety  is  caused,  and  some  of  the  State 
hands  have  to  be  there.  The  last  high  water  gaye  considerable 
trouble  to  keep  the  water  from  godng  oyer  the  bank  into  the 
feeder. 

Between  the  21flt  and  26th  of  May  nayigation  was  suspended 
on  Tonawanda  creek,  between  Pendleton  *and  the  yillage  of  Tooa- 
wanda,  caused  by  heayy  rain  and  high  water. 

The  towpath  between  the  change  bridge  at  Pendleton  and 
Sulphur  Spring  is  not  in  good  condition  and  ought  to  be  repa4>red. 
Good  water  has  been  generally  maintained  with  few  exceptions 
during  nayigation. 

The  corps  on  thSs  diyisdLon  haye  been  enga^ged  on  seyeral  sur- 
yeys  and  maps,  bridges,  fLnaJ  estimates,  deepening  of  Erie  basin, 
Erie  canal  and  Black 'Roc^  harbor,  etc. 

This  diylsion  has  been  under  the  charge  of  John  Bisgood  and 
A.  T.  Jones,  diyjsion  and  resident  engineers,  respectiyely. 

Respectfully  submitted, 

,  JOHN  BISGOOD, 

Dimsion  Engineer. 
40 


314 


Annual  Rbpobt  of  thb 


Statement  giving  names,  rank,  number  of  days  and  compenscUian  of 
engineers  upon  the  repairs  of  the  western  division  of  the  New  York 
State  canalSj  with  incidental  easpenseSy  during  the  f  seal  year  ending 
September  30,  1894, /row  October  1,  1893,  to  S^tember  30,  1894. 

OSDINASY    RkPAISS  —  EbIB   CaNAL. 


NABflC. 


JohnBiflgood.. 
John  BIsgood. . 
A.  T.  Jones  ... 
A.  T.  Jones  ... 
H.  C.  Landon . 
H.  0.  Landon . 
H.  O.  Landon . 
M.  W.  Wilbur. 
M.  W.  Wilbur. 
J.  B.  Barrett.. 
J.  B.  Barrett.*. 
C.  II.  Penson.. 

C.  M.  Pepson. . 
Henry  Geek  . . . 
Henry  Geek  . . . 
A.  0.  Watson  . 

A.  0.  Watson  . 
L.  B.  Fitch.... 
L.  B.  Fitch.... 

D.  D.  Waldo  .. 
D.  D.  Waldo  .. 

B.  R.  Salyerds 
B.  B.  SalrerdB 
F.  F.  Wilbur  . . 
F.  F.  Wilbur.. 
D.  0.  Salyerds 
D.  0.  Salyerds 
J.  W.  Olark... 


Bank. 


DlTision  engineer 

Division  engineer 

Resident  engineer. . ...... 

Beaident  engineer. 

Asst.  engineer  in  charge 
Asst.  engineer  in  charge 

Assistant  engineer 

Leveler 

LeTeler.* 

Rodman 

Rodman 

Bodman 

Rodman 

Ohainman 

Ohalnman 

Chalnman 

Chatnman 

Chalnman 

Ohalnman 

Ohalnman 

Chalnman 

Chalnman 

Chalnman 

Chalnman 

Chalnman 

Ohalnman 

Chalnman 

Inspection  Fordst.  bridge 


Number  of 
days,  etc. 


1  year 

Expenses... 
802^  days . . 
Expenses. . . 
18^  days... 
Expenses... 

40  days 

Sft2  days .... 
Expenses... 
814H  days . . 
Expenses... 

81  days 

Expenses... 
S65  days.... 
Expenses. . . 

75  days 

Expenses. . . 
182  days  ... 
Expenses... 

78  days 

Expenses... 
4i  days  . . . 
Expenses... 

10  days 

Expenses... 

10  days 

Expense^.. 


Rate  of 
compensation. 


$8,000  per  year  .. 
$8,000  per  year  . . 
$6  00  per  day  .... 


$5  00  per  day. 
4  50  per  day 


$8  60  per  day. 
$8  50  per  day! 
$i  60  per  day. 
$3  5b*perd«y! 
$d  50  per  d«y. 
$4  Mper  da^.' 
$2  isbperdeiy! 
$2  60  per  day. 
$2  bbperdjiiy! 


Total 
amount. 


Incidental  expenMB. 

StaHonery $156  40 

Fuel,  light  and  office  rent 402  25 

Postage  and  telegraph 86  18 

Telephone 100  00 

Miscellaneous  aooount 41  25 


$2,400  00 

288  66 

1,06  77 

96  44 

78  60 

10  00 

200  00 

1,179  00 

97  15 
750  75 

21  26 

106  60 

296 

662  60 

12  66 

187  50 

680 

880  00 

12  97 

196  00 

172  61 

105  00 

5  84 

26  00 

9  51 

85  00 

9  61 

67  87 


$8,160  68 


785  03 


$8,985  71 


EXTBAOBDINARY     RePAIBS  —  BbOAD     StBBBT   CcLVKBT,   ToNAWANDA. 

Chapter  244,  Laws  of  1893. 


NAME. 


A.  T.  Jones  .. 
A.  T.  Jones  .. 
H.  0.  Landon 
H.  0.  Landon 
H.  0  Landon 
H.  0.  Landon 
M.  W.  Wilbur 
M.  W.  Wilbur 
Dorlon  Clark . 
Dorlon  Clark . 
J.  B.  Barrett 
J.  B.  Btfrett 
A.  0.  Watson 
A.  O.  Watson 


Rank. 


Resident  engineer ........ 

Ueeldent  engineer 

Asst.  engineer  in  charge 
Asst.  engineer  in  charge 

Assistant  engineer 

Assistant  engineer 

LeTeler 

Leveler 

Leve  er 

Leveler 

Rr  dman 

Rodman 

Chalnman 

Ohainman...., 


Number  of 
days,  etc. 


3  days 

Expens««. . . 
43^  days  . . . 
Expenses. . . 

1 1  days 

Expenses. . . 

Iday 

Expenses. . . 

7  days 

Expenses. . . 

Iday 

Expenses  .. 

8  days 


Rate  of 
compensation. 


$2,000  per  year. . . 


$6  00  per  day. 
$5  00  per  day. 


$1  60  per  day. 
$1  50  per  day. 


$8  60  per  day. 
$2'6b'perd]i^i 


Total 
amount. 


$16  81 
9  90 

250  50 
18  50 
55  00 

11  48 
4  50 
4  20 

81  SO 

12  00 
8  SO 
4  SO 
7  60 
990 

$448  09 
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EXTBAOBDINASY    RePAIBS  —  BuPFALO   BbIDOBS. 

Chapter  153,  Laws  of  1893. 


NA^B. 


A.  T.  Jones... 
A.  T.  Jones. . . 
«l  W.  •Wilbur. 
M.  W.  Wilbur 
Henry  Geek.., 


Bank. 


Resident  engineer 
Resident  engineer 

LeTOler 

Leveler 


Number  of 
days,  etc. 


})6  days ... 
Expenses. 
20  days... 
Expenses. 
27  days... 


Rate  of 
compensation. 


$8,000  par  year. 
$4  60  per  day. . . , 
12*50' per  day.!.' 


Total 
amount. 


$190  40 
63  78 
90  00 
16  44 
67  60 

$426  12 


Extbaobdiiyabt  Repaibs  —  FoBD  Street  Bbidge,  Rochesteb. 

Chapter  14,  Laws  of  1893. 


NAME. 

Rank. 

Number  of 
days,  etc. 

Rate  of 
compensation. 

Total 
amount. 

A.  T.  Jones. 

Resident  engineer 

Leveler 

1^  days. . . 

1  day 

20  days 

$2,000  perjear... 
4  60  per  day..... 
2  60  per  day 

$86  11 
4  60 

M.  W.  wilbor 

Henry  GecK. 

50  CO 

Am^rffiMi  Engineering  a 

Incidental  expenses 
nd  InnMcti^n  AsennlAtion  . 

m 

$140  01 
85  96 

• 

$176  67 

Extraobdinaby  Repaibs  —  Dredging  Ohio  Basin,  BaFFALo. 

Chapter  146,  JLatos  of  1894. 


NAME. 


A.  T.  Jon^s 

A.  T.  Jones 

J.  B.  Barrett 

L.  B.  Fitoii 

L.  B.  Fitch 

^rank  Manermau . 
Walter  Dnbey  .. 
William  flchneldrr 
James  Ihomson.. 


Rank. 


Besident  engineer 
Resident  engmeer 

Rodman 

dialnman 

Ca<vlnman 

Gbalaman 

Chaiaman 

Chainman 

Ohainman 


Number  of 
days,  etc. 


34  days. . . 
Expenses. 
IS  days... 
4  days  ... 
Expenses. 
89  days. . . 
89  days. . . 
87  days. . . 
38  days. . . 


Rate  of 
compensation. 


$3,000  per  year.. 


$8  50  per  day. 
2  60  per  day. 


$2  60  per  day. 
2  60  per  day. 
2  60  per  day. 
2  60  per  day. 


Total 
amount. 


$184  96 

91  96 

45  eo 

10  00 
15  17 
97  60 
97  60 

92  60 
96  00 

$780  11 


816 
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EXTBAOBDINAUY   RbPAIBB  —  DaEDGINO   EeIE   BaBIBT,    BuFFALO. 

Chapter  588,  Zatos  of  1894. 


NAME. 

Bank. 

Nmmbarof 
daya,eto. 

Bate  of 
oompensation. 

Total 
amonat. 

Jamet  Thomaon 

Ohainman . « 

88  days 

88  days 

87  days 

87  days 

$8  60  per  day 

S  60  per  day 

860  per  day 

8  60  per  day 

886  00 
96  00 

Wm.  Schneider 

Ohtinman 

Chainman 

88  60 

Walter  Dubey* 

Chain  man 

88  60 

$876  00 

EXTBAOBDINABT    RePAIBS  —  ChEMUNG   CaNAL  NuISANCBB 

Chapter  226,  Zatos  of  1893. 


NAME. 


John  B.  Kal«y. . 
JohnB.  Kaley.. 
I>orlon  dark  . . . 
Dorlon  Olark  . . . 
Wm.  B.  0«bom. 
Wm.  B.  Osbom. 

L.  B.  Fitch 

L.  B.  Fitch 


Bank. 


engineer  in  charge 
engineer  in  charge 

Lereler 

Leveler 

Ohainman 

Ohainman 

Ohainman  ...•••• 


Number  of 
days,  etc. 


18  days 

Ezpensee... 

48  days 

Bxpenaea... 

44  days 

Escpenoes. .. 

6  days 

I^zpensea... 


Bate  of 
oompensation. 


18  00  per  day. 
84  60  per  day. 

$1  60  per  day. 

. ■•.•••••••.••• 

|8  60  per  day. 


'lV>tal 
amount. 


878  00 
4<  CO 

180  00 
41  61 

110  00 

666 

18  60 

16  80 

8488  88 


EXTBAOBDINABY   RePAIBS  —  ExAMINATIOBIS   AND   MaPS. 

Chapter  358,  Laws  of  1894. 


NAME. 

Bank. 

Number  of 
days.  etc. 

Bate  of 
oompensation. 

• 

TMal 
amount. 

Jbit  Oaoron. •• 

86  86-100  days 
EKpenses... 

8  days 

Expenses. .. 

|6  00  per  day 

88  60  per  day*.!!!. 

S188  76 

JayOapron 

Jamea  Thomson  .■«...  t . 

8  78 

7  60 

Jam4w  Thomson  ........ 

2  60 

$148  78 
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EXTBAOBDINABT   BePAIBS  —  ChEMUNG   CanAL  NuISANCBS. 

Chapter  368,  Laws  o/*1894,  and  Chapter  726,  Laws  (>/'1893. 


NAME. 

Rank. 

Nnmber 
of  days^eto. 

Rate  of 
compensation. 

Total 
amount. 

John  R.  Kaler 

Aart.  engineer  In  charge. 
AMt.  engineer  In  chai^. 

Assistant  engineer 

Assistant  engineer 

46  days 

Expenses... 

Sdays 

Expenses... 

Sdays 

Expenses... 

Sdays 

Expenses... 
5days 

47  days 

16  CO  per  day 

95*00'p«rday***>* 

$B*56'perdii!y!!!!! 

$8  60  per  day 

$8*60*perd4y!'.!*.! 
8  00  per  day 

1876  00 
61  54 

John  R.  KaleTr  -.....«*. 

W.L.  Curtla 

96  00 

W.L.  Ourtis 

44  17 

L.  B.  FItoh 

17  60 

L.B.  nt<di... 

18  88 

Ony  Miner 

Qay  Miller 

Chalnman.. 

18  60 
14  84 

H.  J .  Ridiardaon. ...... 

18  60 

C.  H  Nicbolds 

117  60 

1 

atatkmary 

JncMenierf  expense*. 
aim  74 

$689  87 

Uwy... '...... ..,, .'.,"./-"-"     "ix  7s 

88  40 

S671  76 

Eztbaobdikabt  Bepaibs  —  Impboyino  Cavajl  at  Buffalo. 

Chapter  110,  Laws  of  1893. 


NAME. 


A.T.Jones 

A.  T.  Jones 

Wm.  Schneider... 
Walter  Dnhcy.... 
IVaak  Manerman 
James  Thomson. . 


Stationery. 


Bank. 


Resident  engineer. 
Resident  engineer. 

Chalnman 

Cbalnman 

Chalnman 

Chalnman 


Number 
of  days, etc. 


4  days . . . . 
Expenses. 
84  days... 
£8  days . . . 
88  days... 
88  days... 


Rate  of 
compensation. 


98,000  per  year 


98  60  per  day. 
8  50  per  di^. 
8  ftO  per  day. 
8  60  per  day. 


Incidental  expenaeM, 


Total 
amoont. 


$88  88 

14  77 
810  00 
907  60 
807  60 
807  60 


9960  49 
560 


9874  99 
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Extraordinary  Bbpairs  —  Improving  Honiotb  Outlet. 

Chapter  663,  Laws  of  1893. 


NAMifi. 


A.  T.  Jones 

A.  T.Jones 

W.L.  Curtis 

M.  W.  WUbur 

M.  W.  WUbur 

H.  A.  Van  Alstyne 

J.  B.  Barrett 

J.  B.  Barrett 

Jay  Capron 

Jay  Capron 

L.  B.  Sltch 

Chaunoey  Hurlburt . . . . 
ChauDcey  Hurlburt . . . . 

OuyMUler 

John  Hackett 

F.  F.  WUbur 

F.  F.  WUbur 

Wm.  Mason 

L.  G.  Bentley 


Bank. 


Resident  engineer. 
Resident  engineer. 
Assistant  engineer 

Leveler. 

Leveler 

LevWer 

ttodman 

Rodman 

Chain  man 

Chalnman. 

Chain  man 

Chalnman 

Chalnman 

Chalnman 

Chalnman 

Chalnman 

Chainman 

Labor 

Labor 


Number 
of  day8,etc. 


Expenses. 
40  aays . . . 


6  days 
Expenses... 
40  days.... 

12  oayg 

Expenses. . . 

19  aajB 

Expenses. . . 

40  days 

S5  days 

Expenses. . . 

40  days 

40  days 

18  days 

Expenses. . . 

12  days 

1(^  days. . . 


Rate  of 
compensation. 


$8,000  per  year.. 


95  00  per  day. 
4  60  per  day. 


$4  60  per  day. 
S  60  per  day. 


S5  00  per  day. 


S8  f  0  per  day. 
2  60  per  day. 


$8  60  per  day. 
8  60  per  day. 
8  60  per  day. 


$8  60  per  day. 
8  60  per  day. 


ToUl 
amount. 


S190  48 

48  08 

900  00 

87  00 

680 

18U  00 

42  00 

1  iO 

06  00 

10  08 

140  00 

87  60 

16  10 

100  00 

ICO  00 

80  00 

1  80 

80  00 

26  85 


$1,20178 


Extraordinary  Repairs  —  Wall  Between  St.  Paul  Street  and 

Pinnacle  Avenue,  Rochester,  N.  Y.  ^ 

Chapter  V26,  Laws  of  1893. 


name. 

Rank. 

Number 
of  days,  etc. 

Rate  of 
compensation. 

Total 
amount. 

M.  W.  Wilbur 

Leveler 

26  days 

ExDenses... 

S4  60  per  day 

$118  60 

M.  W.  Wilbur 

Leveler 

Rodman  .................  - 

15 

J.  B.  Barrett 

6H  days.... 

$8  60  per  day 

28  75 

. 

$185  40 

Extraordinary  Repairs  —  Oak  Orchard  Creek  and  Feedbb. 

Chapter  136,  Laws  of  1893. 


NAME. 


A.  T.  Jones 

A.  T.  Jones 

D.  D.Waldo 

1>.  D.Waldo 

D.  D.Waldo 

I>.  D.Waldo 

John  Grinnell. . . . 
John  Grinnell.... 
Wm.  Comerford. 

B.  Toner 

A.  Nelbuhr 

George  Moreland 


Rank. 


Resident  enjeiueer. 
Kesident  engineer. 

Cliaiuman 

Chalnman 

Chaiaman 

Chalnman 

rhainman 

Cnainman 

Chainman 

Chainman 

chalnman 

Chalnman 


Number  of 
days,  etc. 


4  days 
Expenses. . . 
56  days.... 
itxpenses... 
78  days . . . . . 
Expenses... 

78  days 

lidays 

78  days 

17dAy8 

12  days 

6idays 


Rate  of 
compensation. 


$8,000  per  year  . . , 
$4  60 per  day.... 


$8  60  per  day< 


$3  60 per  day.., 
2  50  per  day. . 
2  50 per  day... 
8  50  per  day . . 
2  60  per  day... 
2  50  per  day. . . 


Incidental  expenses. 

Fuel  and  office  expenses $78  16 

Telegraph 18  85 

Miscellaneous  account 86  64 

Livery 89  60 


Total 


Total 
amount. 


$?1  74 

8  96 

708  00 

49  8S 
180  OO 
146  88 
873  to 

80  00 
180  00 

48  50 

80  00 
160  00 


$l,8tt  88 


210  55 
$8,084  48 
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EXTBAOBDINABY  BbPAIBS  —  DbBDGING,  EtC,  EbIK  BaSIN  AND  BlACK 

Rock  Habbob,  Buffalo,  N.  Y. 
Chapter  119,  Laws  of  1893. 


NAME. 


A.  T.  Jones 

A.  T.  Jones 

J.  B.  Barrett.... 
J.  B.  Barrett.... 

L.B.  Fitch 

L.B.  Fitch 

A.  C.  Watson  . . . 
A.  C.  Watson  . . . 

E.  K.  Bapst 

W.  H.  Girven  ... 
Hairy  Neenan. . . 

James  Kane 

Frank  Mauerman 
Walter Dubey  ... 
James  Thomson. 
Wm.  Schneider  . 


Bank. 


Besldent  engineer 

Besldent  en^eer 

Rodman 

Rodman ...... 

Chaioman 

Chainioan 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chaioman 

Chainman 

Chainman 


Nmnber  of 
days,  eto. 


49  days 

Expenses... 

6)  days 

Brpenses... 

34  days 

Expenses... 

I2day8 

Expenses... 

90  days 

90  days 

139  days  . . . . 

90  days 

45  d«y8 

89  days 

45  days 

12  days 


Bate  of 
compensation. 


$2,000  per  year. . . , 
f  8  60  per  day.* . . . , 


$2  50  per  day. 
%l  50  per  day. 


Total 
amount. 


f  2  50  per 
2  60  p-«r 
2  60  per 
2  50  per 
2  60  per 
2  60  per 
2  50  per 
2  60  per 


day. 

day. 

day. 

day 

day. 

day. 

day. 

day. 


1-^32  0€ 

49  66 

227  £0 

S  86 

60  00 

8  16 

80  00 

8  22 

226  00 

21^6  00 

822  60 

22ft  00 

112  60 

97  60 

112  60 

80  00 


f 1,969  45 


ExTBAOBDINABY    KbPAIBS  —  GbNBSEB    RiYBB   StOBAGB   SuBVBY. 

Chapter  726,  Laws  of  1893. 


NAME. 


George  W.  Barter  . 
George  W.  Rafter 
Wallace  Qreenalch 
Wallace  Greenalch 

M.S.Smith 

M.S.Smith 

D.D.Waldo 

D.D.Waldo 

M.  F.  Wemple 

M.  F.  Wemple 

8.  W.  Ltnendoll... 
S.  W.Iinendoll... 


Bank. 


Asst  engineer  In  charge . 
Asat.  engineer  in  charge . 

Rodman 

Rodman 

Draughtsman 

Draughtsman   

Chainman 

Chainman , . . 

Chainman 

Chainman 

Chainman 

Chainman 


Number  of 
days,  eto. 


61  days . . . 
Expenses. 
48  days  . . . 
Expenses. 
53  days  . . . 
Expenses. 
7  days . . . . 
Expenses. 
66  days  . . . 
Expenses. 
21  days  . . . 
Expenses. 


Rate  of 
compensation. 


Total 
amount. 


$6  00  per  day. 


$8  50  per  day. 
$2  50  per  day. 


$2  60  per  day. 
$2  CO  per  day. 
$2  60  per  day. 


IneidenUU  expenses. 

Stationery $15  85 

Fuel,  light  and  office  rent 211  69 

PostsRe  and  telegraph 6  71 

Misoeilaneous  account 564  67 

Ubor 2,167  58 

E.B.Osboni,  hardware 288  10 

J.  H.Burtis,  livery 209  50 

Salliraa  Machinery  Co.,  Diamond  drill 6Q6  66 


93e6  CO 

846  S9 

160  50 
2^  16 

182  CO 

1  67 

17  50 

16  14 

140  00 

14  00 

60  00 

6  90 


f  1,274  66 


8,905  11 
$5,179  77 
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EXTBAOBDINABT  BSPAIBS — FaLL  CbBKK  WaLL,  HaYANA,  N.  T. 

Chapter  345,  Laws  of  1894. 


N^ME. 

Bank. 

Number 
ofdajs,eto. 

Bate  of 

Total 
amount 

0.  A.  Yaa  Alstyne 

H.  A.  V*a  Alstjne 

Jfthn  HAOkettr  .••■■•■••■ 

Leraler. 

Li076ler. ■•••• 

4dAJB 

Bzpeium... 

SdAJB 

SSxpsniM.  •• 

94Wperdflj 

ItBOperdAj 

$18  00 
il  00 

700 

.Tfthn  HAfikfrtt 

10  88 

$46  8S 

SaMMABT  OF  EnOIKBBBIMO   ExPBMSBB   upon  the   WbBTBBH   DlVlBIOM 

Nbw   Yobk   Statb   Canals    fob   thb   Fiscal   Ybab    B^dimo 
Sbptbmbbb  30,  1804. 


Metiraordinary  Repairs, 

Broad  street  culvert,  Toiiawajid'a,  N.  Y.,  chapter  244, 

laws  of  1893 

Fall  creek  wall,  Havama,  N.  Y.,  chapiter  345,  Laws 

of  1894 

Buffalo  bridgea,  Buffalo,  N.  Y.,  chapter  153,  Laws 

of  1893 

Ford  street  bridge,  Bocihester,  N.  Y.,  chapter  14,^ 

LawB  of  1893  

Deepening  Erie  basin,  BuffWo^  N.  Y,,  dhapter  588, 

Laws  of  1894   

Examination  and  mapfi,  chapter  358,  Laws  of  1894, 
Abating   njuiBances,  Oheimjung   carnal,  chapter  358, 

Laws  of  1894,  and  chapter  726,  Laws  of  1893 

Wail  between  Pinniacle  avenue  and  St  Paul  street, 

dhaipter  726,  Laws  of  1893  , 

Dredging,  etc.,  Ohio  ba^n,  Buffalo,  N.  Y.,  chapter 

145,  Laws  of  1894  ; 

Abating    nuiisancee,  Ohemiung   canal,  chapter  726, 

Laws  of  1893 

Deepening,  eta,  Honeoye  outlet,  chapter  563,  Larws 

of  1893  

Oak  Orchard  creek  and  feeder,  cihapter  136,  Laws 

of  1893 


Amov>t« 

tll2  99 

46  S3 

42«  12 

176  57 

a75  00 
148  72 

671  76 
135  40 

730  U 

493  86 

i;j66  73 

2,034  43 


State  Ehginsbb  Aim  Subybtob.  891 

ImpiOTiag  camal  ait  Buffalo,  N.  Y.,  dhiapter  119, 
Laws  of  1893 |874  99 

Deepening,  etc.  Eifie  basdm  and  Black  Bock  Imrbor, 

cliapter  119,  Laws  of  1893  1,969  45 

Genesee  Eiver  Storage  Survey,  chapter  726,  Laws 

of  1893 5,179  77 

Ordinary  repairs 8,935  71 

Total  engineering  expenses  for  western  diyiflion,     f  23,908  44 

41 
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List  of  Bbidgxs  on  Wbbtxbn  Diyibiok — (^Continued). 


I 

906 
906 


OoioaEBOiAL  Slip,  Buwwaio, 


WBODOBT 

ntoH. 


1 

1 


Oanal  street. 
Prime  street. 


I 


217 
S18 
919 
990 


Ohio  Slip,  Butpalo. 


OAST 
DtON. 


WBOVOBT IBON. 


I 


I 


Fei'i'jF  street. 
Fulton  street 
Elk  street. 
Ohio  street  bssin. 


Hambuboh  Oaxal,  Buppalo. 


OAST 
IRON. 

1 
...... 

1 

6 

WBOUeBT 
IRON. 

• 

1 

• 

906 

900 

914 

1 

916 

916 

1 

9 

Remarks. 


Main  street. 
Washington  street. 
Michigan. 
Chicago. 
Louisiana  street. 


Clark  and  Skinner  Canal,  Boivalo. 


i 


910 
911 
919 
918 


OAST-IRON. 


II 


n 


1 
1 


WROnOHT- 
IRON. 


2 


Remarks. 


tioovC  soreec. 


Elk  street 
Ohio 
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FI  N  AL    REPORT 


ON  THB 


GENESEE  RIVER  STORAGE  PROJECT 


BY 


Geo.  W.  Rafter,  Engineer  in  Charge, 

Madk  to  Campbell  W.  Adams,  Stats  ENaiNxsa  ahd  Subybyob, 

Apbil  1,  189*. 


APPENDIX  E. 


Albany,  April  1, 1894. 
Hon.  Campbell  W.  Adams,  State  Erigmeer  a/nd  Surveyor : 

Sir. —  I  have^the  honor  to  submit  herewith  my  final  report  on 
the  Genesee  river  storage  project. 

In  a  preliminary  report  made  to  your  predecessor,  the  Hon. 
Martin  Schenck,  und^'  date  of  December  15, 1893,  it  is  staited  that 
in  view  of  the  suggestion  that  the  proposed  storage  dam  might  be 
e<t>nomically  constructed  of  concrete  from  available  local  material, 
an  extensive  series  of  experiments  on  this  material  had  been 
carried  out.  •The  experimental  blocks  have  now  been  tested  and 
the  results  compUed,  and  we  may  prox)erly  begin  by  an  exhibit  of 
the  informatiKm  acquired  and  the  conclusions  arrived  at 

The  objects  to  be  obtained  by  these  conjcrete  teste  wa%  as 
foUows: 

(1.)  To  determine  whether  the  Genesee  shales,  which  exist  in 
vast  quantity  in  the  sides  of  the  gorge  and  immediately  at  all  the 
dam  sites,  could  be  used  as  the  aggregate  of  concrete,  either  for 
the  entire  work  or  for  a  portion  of  it. 

(2.)  To  also  determine  the  value  of  stone  from  deposits  some 
distance  away  from  the  work,  but  stQl  near  enough  to  be  fairly 
available,  for  the  same  purpose. 

(3.)  To  determine  the  constructive  value  of  such  American 
cements  as  from  their  nearness  to  Mount  Morris  may  be  con- 
sidered especially  available  for  this  work. 

(4.)  To  determine  the  value  of  the  local  sand,  in  c(»nbination 
with  the  available  cements  and  concrete  aggregates. 

The  stones  used  in  the  tests  are  (1)  the  Genesee  shale,  as  taken 
from  the  sides  of  the  gorge  immediately  at  Dam  Site  No.  2;  (2) 
stone  from  Ridge  quarry,  which  is  located  about  three  miles  from 
Dam  Bite  No.  2,  the  available  information  with,  regard  to  which 


886  AjnruAL  Bepobt  ov  thb 

has  been  given  in  the  preliminary  report;  (3)  from  Portage,  and 
(4)  froon  Nnnda.  The  cointroilling  cdrGiuni^tanceiS  at  these  two 
latter  quarries  are  also  indicated  in  the  preliminary  report 

The  cemientB  naed  in  the  tests  were  (1)  Oununing'B  Buffalo;  (2) 
Newman's  Akron;  (3)  Bangs  &  Gaynor's  Fayetteville;  (4)  Norton's 
Bosendiale;  (5)  MUlem's  Waiyland  Porttlaiid  and  {^  Baylor's 
Portland. 

The  sand  nsed  was  from  extensive  banks  in  the  inmiediate 
vicinity  of  Dam  Site  No.  1. 

These  severd^l  stones  have  all  been  broken  to^  pass  through  a 
two-inch  ring,  washed  clean  and  combined  with  various  propor- 
tions of  sand  and  cement.  One  hundred  and  seventy-four  test 
cnbes  of  one  foot  each  were  molded,  and  a  record  kept  of  all  the 
attendant  conditions  from  the  time  of  the  moulding  uatil  the 
breaking  of  the  blocks  in  the  month  of  February.  TaJ>le  No.  2 
presents  the  complete  data  of  the  tests. 

As  preliminary  to  the  tests  the  voids  of  the  several  varieties  of 
stone  to  be  used  as  aggregates  were  determined  in  the  following 
manner:  A  water-tight  cubic  foot  measure  was  first  filled  with 
the  material  of  which  the  voids  were  to  be  determined.  After 
striking  off  and  weighing,  the  voids  were  filled  with  water,  and 
the  whole  again  weighed.  The  difference  of  the  two  weights  repre- 
sents the  weighlt  of  the  water  added  to  fill  the  voids  of  a  cubic 
foot  The  ratio  of  the  weight  of  a  cubic  foot  of  wa4:er  to  that  of 
the  amount  required  to  fill  the  voids  gives  tbe  x>ercentage  of  the 
voids. 

Ih:x)iceedtng  in  this  way  several  detetrminatioiiB  were  made  in 
each  cBBe  and  the  means  Ijakea  The  following  ejre  the  results 
reacbied: 

(1)  VoBP  the  Qenesee  shale,  when  thrown  into  the  measiupe  with 
a  shovel  and  slightly  shaken,  so  thait  the  solidity  of  the  material 
fairly  represented  that  of  oirdinairy  measuring  in  quantity,  the 
mean  of  five  determinations  gave  the  voids  as  38.3  per  cent.  The 
range  of  the  five  was  from  36.1  as  a  minimum  to  41.3  per  oenit  as 
a  ma.Timnm: 

(2)  With  the  shale  pexd:ed  in  the  meaauire  with  bj  tamping  iron, 
used  aibont  as  ftxroibly  as  for  the  oirdiniairy  nmuning  of  oonoreit^ 
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He  mean  of  four  trials  was  31.6  per  cent,  the  range  of  the  four 
being  from  28.8  to  33.6  per  cent 

(3)  The  mean  of  both  of  the  preceding  series  (mean  of  nine 
determinations)  was  349  per  cent 

(4)  For  broken  stcme  from  the  Eidge  quiarry,  slightly  shaken, 
the  mean  of  five  trials  was  46.2  per  cent    The  range  was  from 

44.5  to  48.5. 

(5)  Bidge  quarry  stone  packed  gave  a  mean  percentage  of  voids 
from  &ve  trials  of  38.6  per  cent  The  range  was  from  36.9  to  39.3 
I)er  cent 

(6)  The  mean  of  ten  trials  included  in  (4)  and  (5)  was  42.4 
per  cent 

(7)  For  broken  stone  from  Portage,  slightly  shaken,  the  mean 
of  &ye  trials  was  43.3  -per  cent  The  range  was  from  41.7  to  45.3 
per  cent 

(8)  Portage  stone  jyacked  gave  a  mean  from  five  trials  of  37.4 
per  cent    The  range  was  from  35.7  to  39.3  per  cent 

The  mean  of  the  ten  included  in  (7)  and  (8)  was  40.4  per  cent 
(10)Fop  broken  stone  from  Nunda,  slightly  shaken,  the  mean  of 
five  trials  was  43.2  per  cent.    The  range  was  from  41.7  to  44.9. 

(11)  Nunda  stone  jxacked  gave  a  mean  from  five  trials  of  38.5 
per  cent    The  range  was  from  37.3  to  39.7  per  cent 

(12)  The  mean  of  the  ten  tests  included  in  (10)  and  (11)  was  40.8 
per  oent 

The  voids  in  the  sand  used  in  the  tests  were  found  as  the  mean 
of  12  determinations,  to  be  31.7  per  cent    The  range  was  from 

35.6  per  cent  for  dry  sand  from  top  of  pile  slighitly  eftuaken,  to  28.0 
per  cent  for  damp  sand  from  the  center  of  large  pile  packed. 

As  this  sand  would  orduiarily  be  measured  into  work  the  voids 
may  be  expected  to  average  about  32  to  33  per  cent 

With  the  exception  of  Norton's  Eosendale,  tensile  tests  of  the 
sevefral  cements  used  in  the  concrete  blocks  were  made  at  the 
State  testing  office,  and  the  results  are  presented  in  Table  No.  1. 

Norton's  Eosendale  was  not  tested  for  tensile  strength,  etc., 
because  the  samples  forwarded  to  the  State  testing  office  wero 
accidentally  destroyed,  and  the  press  of  work  at  that  office  pre- 

43 
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Tentted  ihe  obtajning  and  testdog  of  fortlLer  samplea  The  oon- 
cueite  teeftB  indicate,  hoiwerefr,  tiia/fc  tius  cemieiEit^  when  used  in  con- 
aretey  will  not  ^^ary  esBemtiially  from  the  ottlieir  naitoral  eementB  of 
wMch  tbe  detailed  tensdle  and  otber  tests  ane  given  in  Talble 

In  the  tendle  teets  of  Table  No.  1,  a  series  have  been  made 
with  the  Mt.  Morris  sand,  as  well  as  with  the  standard  quaiftz 
used  ordinarily  for  test  purposes.  Some  of  the  results  hrouglxt 
out  are  of  considerable  interest,  as^  for  instance,  with  Baylor's 
Portland  cement,  the  standard  quartz,  1  to  1,  gives  329  pounds 
tensile  in  seven  days  and  450  pounds  in  twenty-eight  days,  while 
with  Mt.  Morris  sand,  1  to  1,  Baylor's  Portland  gives  only  257 
pounds  in  seven  days,  and  317  poimds  in  twenty-ei'ght  days.  In 
2  to  1  proportion  liie  quartz  is  still  superior  to  the  Mt.  Morris  sand. 
In  3  to  1  they  are  about  equal;  in  4  to  1  the  Mt.  Morris  sand  is 
somewhat  superior  to  the  quartz,  while  in  5  to  1  proportion  the 
sand  JB  still  better  than  the  quartz. 

If  we  analyze  the  tests  of  Wayland  Portland  in  the  same  way 
we  observe  that  for  the  1  to  1  proportion  the  superiority  of  the 
quartz  over  the  Mt.  Morris  sand  is  much  more  marked  than  in  the 
previous  case.  Thus  the  quartz  gives  436  and  516  pounds  in 
seven  and  twenty-eight  days,  respectively,  while  the  sand,  1  to  1, 
is  only  363  and  442  pounds  for  seven  and  twenty-eight  days, 
respectivdy. 

At  3  to  1,  4  to  1  and  5  to  1,  the  quartz  and  sand  are  practically 
equal,  although  there  is  a  slight  superiority  of  the  sand  in  tiie 
5  to  1  ndxtore. 

An  explanation  of  these  interesting  results  is  offered  when  we 
examine  the  column  of  fineness  in  Table  No.  1,  from  which  it  is 
seen  that  a  sieve  of  2,500  meshes  to  the  square  inch  passes  100 
per  cent  of  Baylor's  Portland  and  one  of  10,000  meshes  passes 
971-2  per  cent  of  this  cement.  The  Wayland  Portland  is  con- 
siderably coarser,  983-4  per  cent  passing  the  screen  of  2,500 
meshes,  while  only  871-2  per  cent  passes  the  screen  of  10,000 
meshes. 

As  between  the  standard  quartz  and  the  Mt  Morris  sand  tide 
quartz  is  considerably  coarser,  the  result  being  that  when  small 
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proporidona  of  cement  are  used  as  in  4  ta  1  and  6  to  1  mixtoreB 
the  finer  Baylor's  Portiand  is  able  to  more  ttLoronghly  coai  the 
particles,  lajrge  and  small,  of  the  Mt.  Morris  sand,  than  of  the 
coarse  quartz.  In  the  case  of  the  Wayland  Portland,  with  12 1-2 
per  cent  larger  than  the  10,000  to  the  inch  mesh,  we  may  appar- 
ently assume  that  the  12 1-2  per  cent  of  the  cement  which  fails  to 
pass  the  sieve  of  10,000  meshes  is  just  what  is  required  to  fill  the 
voids  in  the  coarse  quartz,  and  hence  there  results  greater  homo- 
geneity of  the  whole  mass,  with  its  corresponding  increase  in 
cohesive  strength.  On  the  other  hand,  in  the  case  of  the  Mti 
MoiTis  sand,  which  contains  a  certain  per  cent  of  particles  of 
approximately  the  same  size  as  these  coarse  cement  particles, 
there  are  no  void  spaces  for  the  cement  particles  to  specially  fijt 
into,  but  they  merely  act  to  increase  the  bulk  of  the  sand;  hence 
there  results  less  homogeneity  of  the  mass,  with  a  corresponding 
decrease  in  cohesive  strength  It  is  clear,  then,  that  finer  grinding 
of  the  Wayland  cement  would  considerably  increase  its  strength 
when  used  with  the  Mt.  Morris  sand,  while  with  the  standard  quartz 
finer  grinding  would  not  be  likely  to  lead  to  any  increaj^e  in 
strength  and  might  even  lead  to  a  small  decrease. 

It  may  be  mentioned,  however,  that  even  with  the  disadvantage 
pointed  out,  the  intrinsic  strength  of  the  Wayland  Portland  is  so 
far  in  excess  of  the  Baylor's  as  to  still  give  a  5  to  1  mixture  some^ 
what  stronger. 

The  following  is  the  mechanical  analysiiB  of  the  Mt  MorrlB  sand 
as  made  at  the  State  testing  office: 

Per  c«nt. 

Setained  by  No.  20  sieve  (400  meshes) 0.625 

Betained  by  No.  30  sieve  (900  meshes) 7.500 

Ketained  by  No.  50  sieve  (2,500  meshes) 54.375 

Retained  by  No.  74  sieve  (5,746  meshes) 30.625 

Retained  by  No.  100  sieve  (10,000  meshes) 3.125 

96.250 
Passed  by  No.  100  sieve 3.750 

Total    100.000 
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Taking  ttie  percentages  in  the  order  of  the  amonnt  peBsed  by 
each  sieve  and  we  have: 

Percent  of 
the  whole. 

raesed  by  No.  20  sieve 99.375 

Paflsed  by  No.  30  sieve 91.875 

Passed  by  No.  50  sieve 37.500 

Passed  by  No.  74  sieve 6.875 

Passed  by  No.  100  sieve '. 3.750 


This  sand  is  absolutely  pure  quartz.  Even  the  portion  ipaemDg  the 
No.  100  sieve  shows  clean  and  sharp  when  examined  under  tiie 
magnifier.  Its  entire  freedom  from  vegetable  matter,  wiith  its 
other  good  qualities,  makes  it  an  exceedingly  valuable  addition  to 
the  local  resources  available  for  this  work. 

Tiie  Wayland  Portland  neat  gives  a  tensile  strength  of  642  pounds 
iu  seven  days  and  623  pounds  in  28  days.  As  shown  by  the  wire  tests 
ihJB  cememit  is  moderaitely  slow  seittilng — slow  eniough  to  give  tinije 
for  any  necessary  manipulation  and  handling  of  material,  such  as 
is  required  cm  any  work  of  magnitude.  The  Baylor's  Poiitiand,  on 
the  other  hand,  is  shown  to  be  nearly  as  quick  setting  as  the 
naftural  cements,  a  fact  which  might  mililtate  somewhiat  against 
its  use  on  a  lai^  work  like  the  proposed  Genesee  Btoirage  dam, 
where,  on  account  of  the  distances  to  be  covered,  some  little  time 
for  manipuliation  is  imperaitively  necessaay.  But  in  maJdng  a 
final  decision  the  fact  should  not  be  lost  sight  of  that  when  mixed 
with  sand  into  mortar  the  time  of  setting  is  greaitly  retarded. 

For  reasons  which  appear  in  detail  in  the  tables,  I  do  not  o^^* 
sider  any  of  the  natoral  cements  tesited  available  for  a  woik  ci 
this  duaraoter^  and  I  wiil,  therefore,  forbear  spending  any  time 
discussing  the  results  of  the  tests  of  these  cementai 

In  addition  to  the  tensile  tests  just  referred  to,  the  cements 
were  also  subjected  to  the  hot  test,  as  deBcribed  by  Mr.  Faija^  in 
the  Transactions  of  the  American  Society  of  Oivii  Engineers^ 
vol.  XVn,  page  218,  and  following: 

Both  of  the  Portland  cements  stand  this  test  perf eotly,  wbUe 
the  results  indicate  that  none  of  the  niaitural  cemesnts  tested  would 
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I  be  satisf actx)ii7  foir  impontant  dam  work,  such,  aa  we  are  now 

specMy  couflidering. 
It  haB  been  generally  aasomed  itihat  comparatlTe  ooncarete  testa 
loold  a^ree  in  age  as  nearly  as  posBible  to  the  day,  and,  accord- 
gly,  it  may  be  urged  against  ttLese  tests  that  ttie  diflereint 

>lockB  aire  not  strictly  compairable,  by  reaaom  of  yajying  some- 

'hait  in  age  at  ttie  time  of  breaking.       In  order  to  show  in 
'  hjfi  oomieotion  just  how  mucli  importance  attaiches  to  esact 

gneemieDftB  of  age  T\able  No.  1  A  has  been  prepared  from  tihe 
I  KXMids  of  the  Sta^te  cement  testing  office;  and  while  this  table 

iOWB  nothing  which  waB  not  well  known  before,  it  still  serves  to 
rreaent  saliently  in  this  place  that  fact  that  the  more  rapid  increase 
m  the  strength  of  mortals  is  mostly  confined  to  the  first  thirty 
lays^  and  that  between  ages  of  two  and  three  months  the  differ- 
nee  is  not  so  grea/t  as  to  make  comparisons  enrtirely  impossible. 
!here  %  however,  a  clear  improyement  with  age  at  this  period, 
nd  the  results  of  this  table  will  enable  one  in  comparing  tiie  con- 
rete  testa  to  make  the  jxroper  allowance.  The  Wayland  Port- 
ind  tests,  recorded  in  Table  Na  1  A,  are  not  from  the  same 
imple  as  that  used  for  the  concreto  tests,  the  tensile  tests  of 
hich  for  seven  and  twenty-eight  days'  periods  are  given  in  Table 

0.  1. 

The  manufacture  of  high  grade  Portland  cements  has  recently 
•come  of  considerable  impontance  in  this  country,  and  the  record 
a  test-by  days,  up  to  thirty,  of  the  Empire  Portland,  as,  there- 
^  also  given  in  Table  Na  1  A,  by  way  of  showing  that  there 
}  now  a  number  of  high-grade  American  Portland  cements^  any 
t  of  which  may  be  considered  suitable  for  a  work  of  this 
jnactear. 

>TMG  i>o(int  of  interest  brought  ouit  by  the  tosta  recorded  in 
Je  No.  1  A,  in  comparison  with  these  in  Table  No.  1,  is  as  to 
efFect  of  a  alow  setting  cement  on  the  strength  of  mortars 
n  mixed  with  various  proportions  of  sand.  On  esamining  the 
'  teet  records  of  the  Wayland  Portland,  given  in  Table  No.  1  A, 
ill  be  seen  that  this  sample  was  consldierably  slower  in  setting 
tlLa4:  of  which  the  testa  are  reoorded  in  Table  No.  1.    Gem- 
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pcudng  tlie  recmds  of  the  two  aamjdea  tested  neat  at  seven  da^ 
and  twentf-ei^t,  it  appeals  Hiei  the  gamjAe  of  Table  No.  1  gave 
a  t^iaile  streogth.  of  612  pounds  in  Beven  dajfB,  and  623  pounds  in 
tweiiil7-ei{!^t  da^  Itie  sample  of  Table  Ko.  1  A  gave  519 
pounda  in  eeren  daye^  and  610  pounds  in  twenty-edglit  da^e,  results 
Bomewhat  leeei,  as  the}^  should  be,  than  those  of  the  quicker  settinj; 
aample  of  TaWe  Na  1. 

If  wc  compare  In  the  same  way  tlie  results  of  the  tettts  of  these 
two  samples  of  Wayland  cement  mixed  with  Tarious  pr<^>ortioDt^ 
of  standard  quartz,  as  given  in  the  tables,  we  find  that  the  effect  | 
of  the  slower  setling  cement  in  retarding  the  development  of 
strength  is  much  more  marked  than  in  the  case  of  the  san^l 
tested  neat  In  1  to  1  mortar  the  sample  of  Table  INo.  1  gave  43 
pounds  in  seven  days  and  51G  in  twenty-eight  days,  v?hile  the 
slower  setting  samjile  of  Table  So.  1  A  gave  only  272  pounds  in 
stven  days  and  3Si;  pounds  in  twenty-eight  days,  and  not  untiJ 
the  end  of  five  montlis  does  this  sample  give  approsimaitely  the 
same  strength  as  the  quicker  sample  of  Table  No.  1  gave  'i' 
twenty-eight  days. 

In  the  same  way  the  two  sets  of  tests  may  be  con 
the  5  to  1  iiiixtui-es,  when  it  will  be  found  that  all 
truth  of  the  same  general  law.  In  the  case  of  the  5  t 
the  sample  of  Tabic  No.  1  developed  a  tensile  stre 
pounds  in  twenty-eight  diiys,  while  the  correspondin 
Table  No.  1  A  gave  a  strength  of  151  pounds  in  two  m 

In  taking  the  weights  of  the  cements  experiment' 
cubic  foot  has  been  uwed  as  the  unit,  in-stead  of  the 
ordinarily  the  case-  The  weights  per  cubic  foot  are 
Buffalo  Cement  Company's  cement,  75.5  poimds;  Newn 
7ii.5  pounds;  Bangs  &  GaynoHs  Fayettevilie,  75.20  j 
ton's  RoaendaU',  7fi.O  poimds;  Saylor's  Tortland,  102.65 
Wayland  Tortland,  109,25  pounda  These  figures  an 
of  five  trials,  and  represent  the  weight  of  the  struck 
cement  in  each  case' as  shoveled  from  the  barrel  into 
and  slightly  shaken.    The  oomputed  wei^ts  of  the 
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Chester  bushel  are,  for  Baylor's  Portland,  127.7  pounds,  and  for 
the  Wayland  Portland,  135.9  pounds. 

These  figures  show  at  once  tliat  the  Wayland  Portland  is  a 
wry  heayy  cement,  comparing  favorably  in  weight  with  the  best 
foreign  brands. 

The  pp(^rtions  of  water  shown  in  Table  Na  1,  as  used  in 
gaging  the  cements  for  the  tensile  tests,  are  such  as  are  ordi- 
narily used  at  the  State  cement  testing  office  for  these  cementa 
As  to  whether  these  are  the  best  proportions  for  these  paoiicular 
ofments  the  present  writer  is  unable  to  say,  as  this  point  has  not 
been  experimented  ui>on  in  the  work  done  under  his  direction. 

In  the  concrete  tests  the  rule  was  to  only  use  water  enough  to 
produce  a  stiff  pais-te,  except  in  a  few  cases,  as  noted,  where  the 
smallest  possible  quantity  of  water  was  used. 

From  Table  No.  2  it  appears  that  the  trial  blocks  of  concrete 
Mere  molded  from  November  11,  1893,  to  December  12,  inclusive, 
lu  every  case  an  attempt  was  made  to  mix  a  large  enou^  batch 
of  concrete  to  represent  the  results  of  actual  mixing  in  practice. 
To  secure  this  result  full  measures  were  in  every  case  taken,  thus 
for  a  1  to  3  mortar,  1  cubic  foot  of  cement  and  3  cubic  feet  of  sand 
V  ere  used.  If  amounts  of  sand  and  cement  were  to  be  combined 
Mith  5  parts  of  broken  stone,  then  5  cubic  feet  of  stone  were 
nieasm^ed  out 

In  regard  to  projKJrtions  of  sand  and  cement  and  mortar,  it  may 
be  remarked  that  it  appeared  to  the  present  writer  that  the  ordir 
nary  method  of  rating  concrete  as  1,  2  and  4^  or  1,  3  and  5,  or 
1,  4  and  6,  etc.,  meaning  thereby  that  1  part  of  cement  and  2,  3 
or  4  parts  of  sand,  and  4,  5  or  G  parts  of  broken  stone  have  been 
used,  is  not  only  unscientific,  but  that  it  is  positively  misleading, 
and  itA  nearly  univeoBal  prevalence  has  served  to  obscure,  to  a 
considerable  extent  the  real  points  to  be  looked  out  foa*  in  the 
fabrication  of  concrete.  In  reality  the  relation  is  between  the 
voids  in  the  broken  stone  and  the  mortar. 

In  puTBUBiuce  of  this  view  the  proportion  of  mortar  to  broken 
stone  has  been  given  in  the  records  of  these  tests  as  a  ratio^  the 
quantity  appearing  in  column  (9)  of   Table  No.  2  being  the 


844  Akkual  Rbpobt  of  ths 

quortieDJt  aoHmg  from  diTidiBgtkenmnibeirof  (nibicfeetof  m^^ 
measured  after  mixing,  diyided  by  the  numjber  of  cubic  feet  of 
broken  stone,  with,  which,  the  mortar  was  incorporated.  Tlie 
quantity  in  column  (9)  expree^eiB,  therefore,  the  percentage  rela- 
tion between  the  mortar  and  the  stone.  Itie  relation  whicii  the 
quantity  of  moirrtar  used  bears  to  the  voids  is  shown  by  the  state- 
ment of  results  of  determination  of  voids  given  on  a  preceding  pa^e; 

A  common  rule  is  tbat  the  volume  of  moirtair  used  should  be 
somewhat  in  excess  of  the  volume  of  the  voids  as  measured  before 
compacting.  The  present  teiats,  however,  indicalte  that  the 
strongest  concretes  are  secured  when  the  volume  of  the  montar 
is  very  little,  if  any,  in  excess  of  the  voids  as  measured  before 
compacting  or  even  a  little  leas.  This  is  strongly  illustrated  in 
the  series  from  39  to  EE,  in  Table  No.  2.  But  in  making  such 
concrete,  special  attention  must  be  paid  to  the  ramming,  as  upon 
its  thoroughness  will  depend  the  success  of  jthe  operation.  In 
the  case  of  using  mortar  in  less  quantity  than  the  volume  of  the 
voids,  obviously  the  ramming  must  be  depended  upon  to  reduce, 
by  consolidation  of  the  mass,  the  volume  of  the  voids  to  some- 
what less  than  what  they  would  be  with  a  smiaUer  amoumt  of 
ramming. 

As  will  be  seen  by  inspecting  Table  No.  2,  in  the  majority  of 
the  tests,  the  mortar  was  made  42  per  cent  of  the  broken  stone, 
this  being  about  the  per  cent  of  voids  in  the  hard  stones  before 
consolidation  as  per  the  determinations  already  cited.  For  tlie 
Genesee  shales  this  proportion  is  somewhat  too  large,  but  it  was 
considered  best  to  use  a  reHatively  larger  proportion  of  mortar 
with  this  aggregate  than  with  the  others  because  by  reiapon  of 
its  extreme  friableness  this  stone  grinds  up  considerably  in  Hie 
process  of  ramming.  The  comminuted  shale  acts  to  dilute  tiie 
cement  and  weaken  it.  This  result  is  strdkingly  exhibited  in  all 
the  tests  where  it  appears  that  the  hard  stone  concretes  are  from 
one  and  one-half  to  twice  as  strong  as  the  correfliponding  shale 
concretes  with  the  same  percentage  of  mortar.  This  is  shown  in 
detail  in  Table  No.  4.  The  conclusion  is  then,  that,  if  mortar 
were  used  in  proi)ortion  to  the  smaller  volume  of  voids  in  tlie 
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mixerB.    With  this  end  attained,  and  through 
gaging  of  the  amount  of  water  to  varying  i 
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humidities,  and  thorough  ramming,  there  ought  to  be  no  difficult 
iu  reaching  these  reBults  always.  It  must  be  promised,  h.oi?v'evei 
that  the  inspection  be  that  of  an  expert  in  concrete  fabrication. 

The  test  blocks  were  prepared  under  the  superyision   of   thi 
present  writer,  who,  although  unable  to  be  constantly  preaen 
from  beginning  to  end,  was  stiU  on  the  ground  directiii^  oi>era;i 
tions  most  of  the  time  for  the  first  week,  and  after  that  for  the 
next  ten  days,  three  or  four  times  each  day,  a  half  aa  hour  at  a 
time.    At  the  end  of  this  period  the  work  was  fully  organized,  and 
for  the  balance  was  left  in  charge  of  an  intelligent  assistant.     Of 
the  two  men  actually  doing  the  work  of  manipulation,  the  princi- 
pal one  has  had  long  experience  in  the  use  of  Portlaind  cements 
and  may  be  considered,  as  ordinary  masons  go,  an  expert  at  such 
work.    As  indicated  by  Table  No.  2,  the  tests  blocks  were  made 
late  in  the  fall,  after  the  beginning  of  freezing  weather,  and  in 
order  to  secure  as  nearly  as  possible  uniformity  of  conditioDs,  the 
water  used  in  mixing  was  warmed  to  a  temperature  of  60  degrees,  i 
The  mixing  was  according  to  the  following  formula,  which  was 
rigidly  followed  in  every  case.    The  proportion  of  cement^  sand 
and  stoine  having  been  determined  upon  beforehand,  the  stoioe 
was  first  measured  out  by  itself  on  a  separate  platform  and 
thoroughly  washed  clean  of  all  impurities  by  water  at  a  tempera- 
ture of  about  100  degrees.    It  was  fully  recognized,  however,  that 
nothing  like  heating  the  material  should  be  permitted,  and  care 
was  taken  to  so  proportion  the  amount  of  warm  water  to  varying 
air  temperatures  as  to  leave  the  stone  at  a  temperature  not  higher 
than  about  60  degrees  when  actually  mixed  with  the  mortar.   la 
order  to  insure  definite  results  in  all  matters  relating  to  temperar 
tore,  a  thermometer  was  used  at  every  stage  of  the  operation. 

After  washing  the  stbonie^  the  sand  was  measiored  on  to  anoither 
platform,  evenly  spread,  and  finally  the  cement  measured  and  also 
spread  evenly  over  the  sand.  The  mixture  was  then  worked  over 
and  over  until  the  cement  was  evenly  distributed  throughout  the 
sand,  the  whole  having  taken  such  modified  uniform  color  as  was 
due  to  the  varying  colors  of  the  different  cements.  The  mfadng 
was  continued  until  absolutely  no  traces  of  streaks  of  cement 
through  the  sand  could  be  seen.    This  operation  being  completed, 
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enough  water  was  added  by  siMrmkliiig  to  brin^  the  mortar  to  a 
stiff  plafitic  mass.  After  thorough  incorporation  of  the  water  the 
quantity  of  mortar  to  be  used  was  measured  from  the  pile  and 
spread  evenly  over  the  broken  stone,  which  had  been  previously 
leveled  over  the  platform  to  the  depth  of  4  to  5  inches.  The  mix- 
ture of  broken  stone  and  mortar  was  then  turned  back  and  fortt 
in  accordance  with  General  Gilmore's  formula  for  mixing  con.- 
orete,  as  given  in  his  Limes,  Cements  and  Mortars. 

The  molds  used  were  constructed  of  thoroughly  seasoned  two- 
inch  oak  plank,  and  so  arranged  to  go  together  with  wedges  as 
to  be  easily  removed  after  the  blocks  had  set    In  order  to  prevent 
the  concrete  from  sticking  to  the  sides  of  the  molds,  they  were 
well  smeared  with  tallow  before  use.    Tlie  molds  having  been  got 
ready    beforehand,    the    concrete    was  shoveled  into  them  and 
panMued  in  layens  of  about  three  inches,  as  soon  as  the  process  of 
mixing  on  the  platform  was  complete.    After  the  first  few  days 
the  blocks  were  in  all  cases  made  in  duplicate,  one  block  of  each 
set  going  into  water  at  a  temperature  of  60  degrees,  apd  the  ottier 
remaining  in  air  at  that  temx)erature.    In  the  tables  the  numbers 
(1,  2,  3,  etc.)  indicate  the  blocks  set  in  water,  and  the  letters  (A, 
15,  C,  etc.)  the  blocks  left  in  air.    Up  to  and  including  the  molding 
of  the  blocks  the  operations  were  all  carried  on  in  the  open  air, 
and  the  temperatures  given  in  column  (3)  of  Table  No.  2  are  the 
outside  air  temperatures  at  the  time  of  mixing  each  block.    As 
soon  as  mixed  the  blocks  were  carried  into  a  basement,  kept  at 
the  uniform  temperature  of  60  degrees,  and  allowed  to  stand  until 
set.     After  setting  had  taken  place  and  before  removing  the 
molds  the  top  of  each  block  was  dressed  true  and  smooth  with 
iuort.ar  of  the  same  cement  and  propoition  of  sand  as  used  in  the 
block  itself.    The  sides  of  the  molds  were  then  removed,  but  the 
bottoms  were  left  under  the  blocks;  and  after  a  further  interval, 
depending  upon  rapidity  of  setting,  those  intended  for  the  water 
test  were  placed  in  a  tank,  where  they  were  entirely  submerged. 
For  both  water  and  air  blocks  the  blocks  were  left  undisturbed 
CD  tlie  bottoms  until  they  were  finally  shipped  for  testing,  January 
215,  1894. 
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The  compreeflioD  tests,  of  which  the  details  are  giyen  in  Table 
Mo.  2y  were  made  on  the  large  horizonta]  1,000-ton  machine  of  the 
Phoenix  Iron  Company,  at  Phoenixville,  Penn.  For  compreBsian 
tests  of  this  character  the  madiine  is  arranged  with  two  planed 
ii-on  faces,  one  of  which  is  fixed  to  the  machine  exactly  at  right 
amglestothelineaf  motion,  while  the  other  face  is  free  to  move  la  a 
knuckle  joint,  which  allows  it  to  adjust  itself  to  any  slight  lack  of 
parallelism  of  the  faces  of  the  blocks  to  be  compressed.  In  such 
lecrts  it  has  been  common  to  make  the  compression  faces  true  by 
the  use  of  plaster  of  Paris,  but  lacking  fadlitieB  for  applying  the 
plaster  of  Parjs  on  a  plane  metallic  surface,  as  recommended  by 
General  Gilmore,  it  was  concluded  to  dress  the  blocks  up  witli 
neat  cement,  and,  after  setting  of  the  same,  to  bring  them  to  true 
surfaces  by  scraping  with  steel  straight-edges.  This  treatmeat 
inyolves  somewhat  more  labor  than  the  plaster  dressing,  but  the 
results  were  mostly  satisfactory  and  the  difference  in  exjpenae  is 
not  material.  Generally  speaking  the  blocks  adjusted  themselves 
to  the  plates^  satisfactorily,  and  it  is  believed  that  there  are  no 
material  errors  in  the  tests  due  to  lack  of  uniformity  of  distribu- 
tion of  pressure  over  the  entire  area  compressed.  One  or  two 
cases,  however,  are  noted  in  column  (22)  of  Table  No.  2. 

In  reducing  the  results  to  pressure  on  the  square  inch,  ihe 
blocks  hav^e  been  assumed  as  exactly  one  foot  area.  Tbe  mdds 
were  very  carefully  and  strongly  made,  as  already  noted,  of  two- 
inch  oak,  and  the  wuriatioiis  from  a  square  foot  area  were  so 
very  slight  that  no  material  error  arises  from  such  assumption. 

In  order  to  determine  (the  neLative  value  of  the  Genesee  shales 
for  concrete  in  comparison  with  the  harder  Kidge^  Portage  and 
Nundla  stones,  it  was  cooDSidened  desiiiaible  to  make  a  nnmiber  of 
tests  of  the  actual  amount  of  decrease  of  length  which,  a  numb^ 
of  the  blocks  underwent  with  given  pressures  applied.  For  tSiis 
puirpose  a  simple  multiplying  gage,  the  short  aim  of  wiiich  was 
4  inches  in  length,  and  the  long  arm  60  inches^  was  set  in 
between  the  iron  plates  transmitting  the  pressure  from  the 
machine  to  the  blocks.  The  proportionate  lengths  of  the  arms 
was  as  1  to  16y  whence  the  record  made  by  tbe  pointer  at  the 
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end  of  the  long  arin  was  15  times  the  actual  decrea^^  in  length. 
A  fine  scale  gradtuated  to  one  one-hundredth  of  an  'mcb  wa.s  used 
to  measure  the  distance  passed  over  by  the  pointer  in  each  ease, 
and  a  diyision  of  the  indicated  quantity  by  15  gave  the  actnal 
oompTOBsioiiL  In  this  way  the  resnlts  tabulated  in  column  (21)  (»f 
Table  No.  2  have  been  obtained. 

WithJaut  going  into  an  elaborate  analysis  of  these  compres^sion 
tests  it  wfll  be  sufficient  to  sta/be  that  as  a  whole  they  indicate: 

(1)  Thajtr  the  compression  decireases  as  the  pressure  per  unit  of 
area  inoreaises.  (2)  That  the  shale  blocks  compress  about  one 
and  six-teujtihs  times  as  much  as  those  from  the  harder  Ridge, 
Portage  or  Nunda  stone.  ^  Table  No.  3  is  designed  to  show  the 
relations  of  the  two  classes  of  stones,  as  regairdis  compression,  in 
detail. 

Tn  compiling  Table  No.  3,  a  few  of  the  compression  records, 
between  200  iKwinds  on  the  inch  and  650  pounds,  have  been 
omitted,  as  being  so  far  away  from  the  mean  as  to  apjjear 
abnormal.  For  instance,  it  will  be  observed  on  referring  to  Table 
No.  1,  that  block  No.  12,  compoeed  of  a  mortar  of  Wayland  cement 
and  sand  1  to  2,  and  shale,  with  mortar  43  per  cent,  of  the 
measured  quantity  of  shale,  gave  no  compression  at  all  between 
the  limits  of  200  pounds  on  the  square  inch  and  650  pounds. 
From  650  pounds  to  1,100  the  compression  was  0.004  inches,  and 
from  1,100  pounds  to  1,569,  the  point  of  first  orcick,  the  com- 
pression was  also  0.004  inches.  And  while  it  may  possibly  be 
true  tha/t  this  block  was  actually  incompressionable  between  th(» 
limits  of  200  pounds  on  the  square  inch  and  650,  still,  viewing 
the  tests  as  a  whole  and  esjjecially  taking  into  account  that  the 
mean  of  the  fourteen  shale  blocks,  included  in  Table  No.  X  \^ 
0.01346  inches  between  the  limits  considered,  it  must  be  con- 
sidered doubtful  if  such  an  indicated  record  is  entirely  correct. 
It  has.  Therefore,  appeared  allowable  to  reject  this  determination 
from  the  mean. 

Again,  block  55,  composed  of  Wayland  Portland  cement  and 
sand,  1  to  4,  and  Nunda  stone,  with  mortar,  42  per  cent,  of  the 
aggregate,  gave  a  compression^  between  200  pounds  on  the  inch 
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and  660,  of  0.03S33.  Also  Uook  69,  campoBed  of  Baylor's  JPortLand 
cement  and  sand,  1  to  3,  and  Ridge  stone,  with  mortar,  0.42  per 

cent,  of  the  stone,  gave  0.02()77.  Rejecting  these  two  apparently 
abnormially  large  resnlts,  and  we  have  0.00825  inchies  as  the  mean 
of  23  bloicks,  between  the  limits  of  200  pounds  on  the  inch  and 
650.  In  view,  therefore,  o(f  the  oonsfiderable  depiartuire  of  blocks 
55  and  69  from  the  mean,  it  appears  proper  to  reject  them,  not, 
howeyer,  becanfie  it  is  entirely  clear  that  the  record  is  incorrect, 
but  beeanse  the  results  of  the  tests,  as  a  whole,  the  wmie  as  in 
the  previous  case  of  shale  block  No.  12,  tend  to  oast  aome  doubt 
upon  them.  In  this  connectijon  it  is  proper  to  say  that  iSmeoe 
apparently  abnormal  records  were  noticed  when  obtained,  and, 
fn  each  case,  a  close  examilnation  of  the  compression  lecording 
apparatus  failed  to  show  any  defects  therein  which  would  ac- 
count for  the  irregular  results. 

Taking  the  means,  then,  as  given  in  Table  No.  3,  at  0.01346  inch 
for  14  shale  blocks,  and  at  0.00825  inch  for  23  h'ard  stone  blocks, 
and  it  results  that  as  a  mean  the  compressiotn  of  the  shale  con- 
cretes between  the  limits  taken  in  Table  Ko.  3  was  1.63  tiknes  as 
great  as  for  the  blocks  made  from  the  harder  Effidge,  Portage  and 
Nunda  stone. 

Table  No.  4  has  been  prepared  in  order  to  nhow  the  relati^*^ 
breaking  stresses  of  the  shale  blocks  in  oomparison  with  blocks  of 
similar  mortar  composition  made  from  the  hiarder  stones.  Those 
comparisons  nr6»  confined  to  the  two  Portland  cements  for  the 
reason  already  indicated,  that  tlie  results  of  the  tests  are  to  show 
the  entire  inadaptability  of  the  natural  cements  to  this  work. 

In  regard  to  the  comparative  values  of  the  Grenesee  shale  and 
the  hard  stones,  we  leam  ft'om  Table  No.  4: 

(1.)  That  Wayland!  eemient  in  1  to  1  moi-tar,  in  the  proportion  of 
83  "per  cent,  of  the  bnoken  stone,  gives  a  concrete,  with  the  hard 
Bidge,  Portage  and  Nunda  stones,  from  2.2  to  2.4  times  as  strong 
as  the  same  composition  of  mortar  with  the  Grenesee  shale. 

(2.)  TSiat  Wayland  cement,  in  1  to  2  mortar,  of  the  pfrojwrtians 
indicated  in  the  table,  gives,  witii  the  hard  stones,  from  1.1  to  1.5 
ate  strength  of  the  same  mixture  with  the  shale.  ^ 
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(3.)  That  Wayland  cement,  in  1  to  3  mortaxs,  of  the  proportion 
indicated  in  the  table,  gives,  with  the  hard  stones,  fram  1.4  to  1.6 
the  strengith  of  the  same  mixture  with  the  shale. 

(4.)  That  Wayland  cement,  in  1  to  4  mortars^  of  the  proportions 
indicated  in  the  table,  gives,  with  the  hard  stones,  from  1.5  to  1.7 
the  strengtih  of  the  same  mixture  with  the  shale. 

(5.)  That  Wayland  cement,  in  1  to  6  mortar,  of  the  proportions 
indicated  in  the  table,  gives,  with  the  hard  stones,  from  2.0  to  2.3 
times  the  strength  of  the  same  mixture  with  the  shale. 

(6.)  That  Baylor's  Portland,  in  1  to  1  mortars,  in  the  proportion 
of  42  per  cent  of  the  broken  stones,  gives  a  concrete,  with  the 
hard  stones,  from  2.0  to  2.1  times  as  strong  as  the  same  composi- 
tion of  mortar  in  the  same  projwrtion  with  the  Genesee  shale. 

(7.)  That  Baylor's  Portland,  in  1  to  2  mortar,  in  the  proi)ortion 
of  42  yer  cent  of  the  broken  stone,  gives  a  concrete,  with  the 
hard  stone,  from  1.3  to  1.6  tunes  as  strong  as  the  same  composi- 
tion of  mortar  in  the  same  proportion  with  the  Genesee  shale. 

(8.)  That  Baylor's  Portland,  in  1  to  3  mortar,  in  the  pTox)ortion 
of  42  per  cent  of  the  broken  stone,  gives  a  concrete,  with  Uie  hard 
stones,  from  1.5  to  1.9  times  as  strong  as  the  same  composition  of 
mortar  in  the  same  proportion  with  the  Genesee  shale. 

(9.)  That  Baylor's  Portland,  in  1  to  4  mortar,  gives,  witii  the 
hard  stone,  a  concrete  from  1.7  to  1.8  times  as  strong  as  with  the 
shale. 

(10.)  That  Baylor's  Portland,  in  1  to  5  mortar,  gives,  with  the 
hard  etone,  a  comcrete  from  2.0  to  2.2  times  as  strong  as  with  the 
shale.  • 

(11.)  That  Baylor's  Portland,  in  1  to  6  mortar,  gives,  with  the 
hard  stone,  a  concrete  from  1.2  to  1.7  times  as  strong  as  with  the 
shale. 

Taking  the  indications  of  these  tests  and  the  nearest  approach 
to  an  equality  of  strength  of  the  shale  and  hard  stone,  concrete  is 
found«  with  a  1  to  2  mortar  for  both  pf  the  Portland  cements 
tested.  For  the  Wayland,  the  relation  is  from  1.1  art;  the  first 
cradc,  to  1.5  at  the  final  stress;  while  for  the  Baylor's,  1  to  2,  the 
relative  strength  is  from  1.3  at  the  first  crack  to  1.6  at  the  final 
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A  coDfiiderable  amount  of  concrete  will  be  used  in  the  proposed 
Genesee  riyer  storage  dam  for  filling  deep  crosB  trencheB  in  order 
to  intercept  the  pofisage  of  water  through,  the  strata  undemeath 
the  dam.  The  more  nearly  impermeable  a  concrete  used  for  this 
purpose  can  be  made  the  better  it  is  adapted  to  the  purpose  for 
which  it  is  used.  Such  a  concrete  should  niecessarUy  be  as  dense 
as  the  materials  of  which  it  is  composed  will  admit,  a  condition 
only  attained  when  the  voids  in  the  sand  are  entirely  filled  with 
the  cement  pa^e  and  the  voids  in  the  stone  entirely  filled  with  the 
mortar.  An  excess  either  of  cement  over  the  amount  required  to 
fill  the  voids  in  the  sand,  or  of  mortar  over  the  amount  requiied 
to  fill  the  voids  in  the  stone,  makes  the  concrete  more  permeable 
and  hence  less  valuable  for  stopping  water.  With  the  voids  in 
the  sand  about  31  or  32  i>er  cent  of  the  total  volume^  a  3  to  1 
mortar  nearly  fulfills  the  one  necessary  condition  of  impermeabil- 
ity. Probably,  however,  the  point  of  greatest  impermeability,  so 
far  as  the  mortar  is  ooncemed,  lies  somewhere  between  the  pro- 
portion of  2  to  1  and  3  to  1,  and  it  is  satisfactory  to  observe,  in 
the  case  of  the  Genesee  shales,  that  the  point  of  greatest  strength 
of  concrete  is  in  close  proximity  to  the  point  of  greatest  imper- 
meability. This  is  of  considerable  practical  imx)ortance,  as  the 
shale  concretes  can  probably  be  used  for  making  water-tight  work 
in  places  where  neither  tensile  nor  compressive  strength  is  required. 

Taking  the  tests  as  a  whole,  and  it  appears  that  the  final 
stresses  of  the  blocks  set  in  water  are  higher  than  those  left  in 
air,  although  there  are  exceptions  to  this^  as  will  be  seen  on 
inspecting  in  detail  either  Table  No.  2  or  Table  No.  5,  which 
sx>eciaQy  relates  to  thils  division  of  the  subject  discussed.  Table 
No.  5  includes  all  the  Wayland  cement  blocks  from  39  to  55 
inclusive,  together  with  No.  78,  and  its  air  duplicate,  LLL;  it  also 
includes  all  the  Baylor's  Portland  blocks  from  60  to  77  Inclusdve, 
together  with  No.  79,  and  its  air  duplicate,  MMM;  Nos.  78,  LLL,  79 
and  MMM,  it  will  be  noticed,  are  composed  of  sand  and  cement 
only,  without  any  broken  stone,  as  are  also  blocks  43  and  (X)  of 
the  Wayland  series. 

The  mean  of  the  final  stresses  of  all  the  Wayland  cement  blocks 
set  in  water  is  found  to  be  2,063  pounds  on  the  square  inch;  while 
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for  the  duplicate  air  blocks  it  is  1,912  pounds  on  the  inch,  a  mean 
excess  of  streng^  in  favor  of  the  blocks  set  in  water  oyer  thooe 
left  in  air  of  8  per  cent.  For  the  Baylor's  Portland  blocks  the 
corresponding  figures  are:  Water  blocks,  1,578  pounds  on  the 
square  inch;  and  for  the  air  blocks  1,280  pounds.  In  this  case 
'the  mean  excess  of  strength  of  the  water  blocks  over  those  left  in 
air  is  22  jyer  cent. 

In  considering  these  resulted  two  other  points  should  be 
remembered: 

(1.)  That  with  one  or  two  exceptions^  which  are  confined  to  the 
natural  cement  blodcs,  the  water  and  air  blocks  are  exact  dupli- 
cates (this  is  true  of  all  the  Portland  cement  blocks)  both  having 
been  molded  at  the  same  time  and  from  the  same  batch  of  concrete. 

(2.)  That  the  air  blocks  are  with  one  or  two  exceptions  lighter 
than  the  water  blocks,  as  will  be  observed  by  referring  to  oolumn 
(16)  of  Table  No.  2. 

In  any  work  like  the  Genesee  river  storage  dam,  where,  of 
necessity,  concrete  masonry  must  remain  for  a  long  time  in  air 
befoTO  either  coming  in  contact  with  or  being  submerged  in  water, 
obviously  that  cement  is  preferable  which  comes  nearest  to 
developing  its  possible  maximum  strength  under  the  ardtnary  con- 
ditions of  actual  practice,  whatever  they  may  be,  rather  than 
.  under  the  special  conditions  of  a  cairefully  legula/bed  experimental 
test  From  this  point  of  view  the  terts  show  the  sui)eriiority  of 
the  Wayland  cement  over  the  Saylor's  Porfland  in  a  very  marked 
degree,  and  while  it  is  not  considered  that  this  point  is  absolutely 
established  as  betwieen  these  two  cements,  still  it  is  imxK>rtan.t 
enough  to  justify  mentioning  as  decidedly  worth  aittention  in 
selecting  a  cement  for  any  imporntanrt  work.  On  this  point  it  may 
be  also  further  remarked  that  the  basemenit  in  which  the  air 
blocks  were  stored,  until  taken  thereffrom  for  shipment  on  Janu- 
ary 26,  1894,  was  an  ideal  place  for  such  Btx)>rage.  The  tanks  for 
immersion  of  the  water  blocks  were  also  located  therein  and  their 
large  water  surfaces,  together  with  the  lea.kag)e^  which  kept  the 
cement  floor  of  the  room  nearly  covered  with  water,  during  the 
whole  period,  furnished  such  a  moist  air  as  the  conditioiDB  for 

45 
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dervelapmeDit  of  ibe  gaieaibefit  pos^ble  stnieiiglli  in  ailr  demand 
ThJs  basemeoit  was  mainMned  ait  a  nnifoim  tompematnre  of  60 
d^rees  F.  during  the  wliole  peftiod  of  stealage  tibeireiiL  The 
car  in  wliidh.  the  blocks  were  elhipped  was  aJso  fitted  with  a  store 
and  the  temperajtnre  maintained  as  nearly  as  possible  ait  60 
desgirees  F.,  until  the  blocks  were  finaUy  taken  to  the  testing 
room  for  breaking.  IhB  length  of  time  the  waiter  blocks  were 
oat  of  the  water  and  in  air  of  a  temx>enatuiie  of  about  60  degrees 
F.  in  the  car,  may  be  seen  in  detail  by  reference  to 
columns  (12)  and  (14)  of  Table  Na  2. 

The  means  of  2063  and  1912  for  water  and  air  for  the  Wayland 
concretes^  and  of  1578  and  1280  for  the  Baylor's  Portland,  as  given 
in  Table  Na  5,  also  indicate  a  superioritty  of  the  Wayland  over 
the  Sayioo^s,  On  this  point  it  may  be  observed  tSilat  while  the 
Wayland  blocks,  as  wholes  do  show  somewhat  higher  than 
the  Saylor's,  still  a  final  conclusion  could  only  be  drawn  properly 
fnom  a  compairiison  of  the  same  number  of  blocks  of  the  same 
composition.  In  this  view  Table  No.  5  makes  a  more  favorable 
showing  than  it  otherwise  would  for  the  Wayland  blockta.  The 
relative  ages  may  alM  be  taken  into  account  in  any  final  decision. 
It  may  be  pointed  out,  however,  that  the  indication  of  the  con- 
orete  tests  is,  in  this  pairticular,  in  ajccoid  with  that  of  the  teosile 
testis  as  shown  in  Table  No.  1. 

The  fractures  developed  by  these  blocks  in  breaking  were  for 
the  strong  ones,  in  axjcordance  with  the  observations  of  other 
exx^erimenters,  pyramidal  in  foam.  As  no  special  piraotLoal  result 
is  deducible  from  the  observations  made  on  this  pointy  the  subject 
is  not  pursued  any  further  than  to  call  attention  to  plates  I  and 
n,  illustrating  a  few  of  the  typical  forms  which  were  photo- 
graphed at  the  time  of  the  testa  On  plate  II,  however,  for 
block  39,  read  79. 

In  regard  to  the  pressures  prodndhg  fii^t  crack  and  final  stress, 
a)s  given  in  Table  No.  2,  it  may  be  stated  that  the  friction  of  the 
testing  maxMne  has  been  allowed  for  in  the  reductions;  the 
quanitities  under  these  heads,  therefore^  represent  the  actual 
piiesBUire,  as  nearly  as  they  can  be  obtained  from  the  Phoenix 
Oompany's  maxshine. 
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Selative  strength  of  concrete  blocks  set  in  water  and  in  air. 
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41.... 
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BB. ... 
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do 
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No  broken  stone. 
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482 

do 
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46.... 
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do 
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FF  ... 
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do 
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See  note  in  col.  28  of 
Table  No.  2  relating 

to  46  and  47. 

47.... 

2,174 

QG ... 

1,882 

do 

1  !        6 

Portage. 

0.42 

VOa  •  •  • 

8,689 
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2 
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do 
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do 
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78 
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do 
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No  broken  stone. 
=  Means. 
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88.... 

1,867 
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DDD.. 

1,501 
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71.... 
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72.... 
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FFF.. 
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4 

Shale... 
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78.... 
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1,154 
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Shale... 
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1577 

75.... 
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471 
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Sand  and  oemont  only. 

1,«7 

1,827 

=  Means. 
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An  experiment  was  made  ini  a  very  longh  way  as  to  whether 
these  concretes  would  stand  winter  wiaaftiher  when  freshly  made. 
For  thjs  purpose  the  suipluB  quiantiitijes  of  each  mixing  were  made 
into  a  series  of  euObes  of  thuee  feeit,  tbese  cubes  being  built 
up  in  thin  layers,  well  rammed,  from  day  to  day,  as  the  tests 
went  on.  Plate  III  is  from  a  photograph  showing  the  appearance 
of  these  blocks  March  17,  1894.  Block  No.  1  was  composed  of 
Wayland  cement  for  the  first  foot  at  the  bottom,  with  the  balance 
natural.  No.  2  was  about  the  same,  except  there  was  a  layer  of 
IVjTthmd  cemenit  concrete  about  one  inch  thick  at  the  top.  Block 
No.  3  was  natural  cement  concrete,  except  a  layer  of  Portland 
cement  concrete  six  inches  thick,  about  eight  inches  from  the  top. 
No.  4  was  composed  entirely  of  Portland  concrete,  except  a  layer 
of  natural  cement  concrete  about  six  inches  thick  and  about  six 
inches  from  the  top. 

In  Block  No.  3  the  layer  of  Portland  concrete  appears  thoroughly 
indurated  and,  so  far  as  can  be  observed,  entirely  uninjured  by 
frost. 

In  Block  No.  4  the  Portland  cement  concrete  is  uninjured,  while 
the  layer  of  natural  cement  near  the  top  has  crumbled  the  same 
as  in  the  other  blocks. 

The  boxing  was  allowed  to  stand  around  all  these  blocks  until 
after  the  completion  of  the  tests  in  December.  They  were,  there- 
fore, protected  from  the  action  of  storms  at  the  sides  until  after 
thorough  setting  had  taken  place.  The  air  temperatures  during 
the  days  when  these  blocks  were  in  process  of  making  are  shown 
in  column  (3)  of  Table  No.  2.  The  nights  were,  of  oourse,  much 
colder. 

The  test  by  exposure  to  freezing  indicates  one  point  wherein  the 
Poi'tland  cements  as  a  class  are  fmperior  to  the  natural,  namely, 
they  may  be  laid  iu  moderately  cold  weather  and,  provided  aA 
small  an  amount  of  water  as  possible  is  used,  no  ill-effect  will  be 
observed.  The  water  is  -the  destructive  agent  in  fneezing  weather, 
and  by  reducing  it  to  a  minimum  thei'e  will  remain,  after  chemical 
ecmbinatioh,  little  or  none  to  disrupt.  This  practice,  too,  will  be 
of  advantage  by  adding  to  the  strength  of  the  mixture,  as  it  is  now 
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well  imdeastood  that  an  axiceas  of  fltrength.  of  tiiie  concrete  follow 
a  redactkxn  of  tbe  amjoiaiiit  of  wa;ter  -meA  in  mixing;  for  tiie 
greatest  strength  the  smallest  possible  quantity  of  water  shonld 
be  used.  For  very  great  strength  the  quantity  of  water  may  be 
si^  far  reduced  as  to  cauae  the  mortar  to  resemble  damp  earUi 
"WTien  such  mortar  is  added  to  broken  stone,  which  have  first  been 
well  wetted  and  allowed  to  drain,  the  water  may  by  thoPOTgh 
ramming  be  still  flushed  to  the  surface  in  a  very  thin  film. 

In  freezing  weather,  therefore,  the  practice  which  preventB 
injury  to  the  work  will  also  be  the  proper  practice  for  developing 
the  greatest  possible  strength. 

It  has  been  a  common  psractice  toedd  salt  to  the  water  used  is 
mlxlDg  in  freezing  weather  in  the  p!M>po[rtions  of  about  one  per  cent 
of  saturation  for  each  degree  below  the  freezing  point  The 
weight  of  evidence  is  that  for  well  proportioned  Portland  cement 
this  practice  is  entirely  wrong  —  much  better  results  will  be 
obtained  by  the  practice  indicated  in  the  i^pregoing. 

We  come,  now,  to  the  final  point  of  the  study,  namely,  to  aoff^er 
the  questions  proi)osed  at  the  beginning  as  to  the  adaptability  of 
the  various  materials  tested  for  use  in  concrete  in  the  constrnc- 
tion  of  the  proposed  Genesee  storage  dam.  The  formal  anfiwers 
are  afl  foUows: 

(1.)  As  regards  the  Genesee  shales,  they  are  not  suitable  for  the 
main  dam,  or  any  portion  of  it  which  will  be  subjected  to  severe 
strains.  At  present  there  appears  to  be  no  reason  why  th^  can 
not  be  used  for  filling  cross-trenches  and  for  sheeting  the  sides  and 
bottom,  where  the  only  object  to  be  attained  is  the  making  of 
hqpipermeable  work.  fi 

Inasmuch  as  there  is  a  considerable  quantity  of  such  work  esti- 
mated, their  use,  even  when  restricted  to  this  one  feature,  will  be 
the  source  of  an  economy  of  from  f 40,000  to  f 50,000. 

(2)  As  regards  the  Ridge,  Portage  and  Nunda  stones,  the  i^ 
show  that  all  of  them  aire  suitable  for  the  aggregate  of  highgrad^ 
concrete.  There  is  no  good  reason  why  the  proposed  storage  dam 
can  not  be  mostly  constructed  of  a  concrete  fabricated  from  som^ 
one  of  these  stones.    In  connection  with  rubble  masonry,  their 
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\\se  for  such  purpose  will  be  the  source  of  an.  economy  of  about 
¥300,000. 

(3.)  Ab  regards  the  natural  cements  the  tests  show  that  none 
of  them  are  suitable  for  a  work  of  this  character.  Their  general 
unreliability  would  of  itself  condemn  them  for  use  in  a  dam  130 
feet  In  height  On  this  point  reference  may  be  made  to  Table 
No.  2,  where  it  will  be  seen  that  out  of  a  total  number  of  natural 
ctment  test  blocks  of  78,  nearly  one^third  of  the  whole,  or  25, 
failed  to  give  any  result  whatever. 

Block  F,  as  shown  in  column  (22)  of  Table  No.  2,  was  acci- 
dent^ydeotiioyed  in  ithe  testing  nuadiine,  and  is  not  included  in  ttie 
number  as  failing  to  give  any  recoird.  This  statement  is  intended  to 
include  oboly  t!ho0e  which  were  found  to  be  cracked  orwMch 
crumbled  or  were  easily  broken  with  light  blows  of  tiie  hammer 
when  taken  from  the  waiter.  Moireover,  it  is  significant  itha/t  with  one 

« 

exception  the  failures  of  the  natural  cement  blocks  were  all  among 
the  water  blocka 

If  we  examine  the  detailed  rec(»*d  of  the  Portland  cement  blocks 
as  given  in  Table  No.  2,  we  find  that  out  of  a  total  number  of  96 
made,  not  one  failed  to  give  a  useful  result  in  the  tests.  This  fact 
alone  establishes  beyond  all  question  the  great  superiority  of  the 
Portland  cements  over  the  natural  for  any  work  requiring  a  reliable 
material  under  any  aoid  all  circumstances. 

In  reference  to  these  two  classes  of  cement  it  may  be  started 
that  every  attempt  was  made  to  get  tlie  best  results  in  these  tests 
which  the  several  materials  were  capable  of  yielding,  and  while 
the  proportion  of  failures  among  the  natural  cements  api)earo 
unduly  large,  still  an  examination  of  the  records,  for  two  or  three 
years  back,  in  the  State  testing  office,  easily  convinces  one  that 
these  results  aire  om  the  whole  not  specially  exceptional.  In  mak- 
ing this  statement  it  is  not  intended  to  assert  that  about  one-third 
of  all  the  tensile  tests  of  natural  cements  are  failures,  although 
the  tests  of  the  same  cement  frequently  shows  such  great  varia- 
tions from  different  samples  as  to  easily  lead  to  a  jKJsitive  conclu- 
sion as  to  their  extreme  unreliability.  In  addition  the  records 
show  a  considerable  proportion  of  absolute  failures. 
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In  the  present  caBe  it  may  be  concluded,  too,  that  the  water 
bath  was  a  severe  test  for  concrete  blocks  made  from  the  natural 
cements. 

The  conclnslon  is,  then,  that  the  two  AmefKcan  Portland 
cements  tested  are  suitable  for  the  work  in  hand.  Their  relative 
values  have  been  discussed  to  some  extent  throughout  the  report 

(4.)  The  detailed  tensile  tests  of  Table  No.  1  show  that  the  Mt. 
Morris  sand  is  of  a  quality  suitable  for  an  important  work  of  this 
magnitude. 

In  using  concrete  on  a  large  scale,  as  in  a  work  of  this  char- 
actier,  mechanical  mixing  will  preferably  be  used,  not  only  on  the 
score  of  economy  of  labor,  but  on  account  of  yielding  more 
thorough  results.  As  we  have  seen,  it  is  imi)ortant  that  the 
.  mixing  proceed  according  to  a  definite  formula,  in  order  that  suc^ 
results  may  be  secured.  The  necessary  plant  for  this  purpose 
would  properly  include: 

(1)  A  series  <^  bins  fotr  staring  cemenft,  sand  and  broken  stone 
together  with  a  tank  for  stxxring  water,  from  all  of  which  the 
proper  quamtities  of  each  may  be  fed  to  the  mixing  machine  by 
airrang^neiuts  under  the  oontrol  of  ome  peirBoaL 

(2)  A  mixing  machline  which  admits  of  (a)  the  day  mixing  of  the 
cement  aind  sand  in  the  proper  proportions;  (b)  the  thorough 
mixing  of  the  cemeint  nuofftar,  after  the  ladditiosi  of  the  water;  and 
(c)  the  separate  mixing  of  the  mortar  with  the  aggregate. 

(3)  M^elchandcaiL  aarangjeaneinitB  for  immediately  carpqying  the 
cofocrete  in  quantily  from  the  mixing  machine  to  its  final  i^bace 
in  the  work. 

The  delivery  of  all  the  material  to  be  need  in  construction  at  the 
top  of  the  high  bank,  in  the  majmer  propoeed  in  the  preLinunary 
reipoint  would  render  feasiible  arremgements  embodying  these  con- 
ditioDDS  ajt  a  minimum  of  expeDBe. 

As  a  finial  point  in  the  concrete  study  it  may  be  stated  that 
after  reviewing  ihe  whole  subject  in  its  various  phases  tiie  preseiat 
writer  has  arrived  at  the  conclusion,  that,  in  order  to  provide  for 
expansion  and  contractioin  in  ihe  direction  of  the  length,  the 
work  should  be  built  in  large  blocks  placed  far  enough  ai)art  to 
adndt  of  putting  up  and  taking  down  the  boxing;  the  spaces 


Stats  Enginseb  and  Subystob.  859 

between,  to  be  filled  kuteir  on  witb  coaioreite  tiborougiily  rammed. 
The  lai^  blocks  may  be  seit  to  breaJk  joinftB  botli  yerticailly  and 
homzontally,  tibyereby  ayoidiing  lix)ri20iitaL  joints  ajcroeB  the  whole 
width  of  the  wall. 

Gandading  the  sabjeot  of  coimcirate  study,  it  may  be  atsuted  tihait 
the  testB^  as  €ii  whole,  whale  giying  many  yalnable  resolts^  are 
hardly  as  compleite  as  could  be  desired.  They  lack  somewhat  in 
symmetiy,  due  not  only  to  the  large  number  of  points  requiring 
investigaition,  but  to  the  small  amount  of  nuxney  as  well  as  time  at 
my  disposal  for  this  piart  of  the  work.  In  ma.king  them  (as  they 
stand,  it  was  assumed,  tliat  in  case  the  project  was  carried  out, 
and  it  was  concluded  to  use  concrete  for  the  main  portion  of  the 
work,  an  opportanlty  for  studying  any  questions  requinng  further 
consideitajtion  would  be  afforded.  It  is,  therefore^  suggested,  in 
case  this  work  goes  on,  that  additional  studies  in  refeinence  to  tbe 
eeonomioal  limit  of  the  quantity  of  mortar  in  relation  to  thie  yoids 
in  the  aggregate  be  mtade. 

For  such  final  studies  it  seems  unnecesBary  to  go  outside  of 
the  Portland  cements.  So  far  as  can  be  foreseen,  the  cost  of  the 
desirable  additional  studies  would  be  small.  The  piresent  tests 
have  not  cost  to  exceed  about  f  1,500. 

Some  of  the  more  initeireBting  results  of  tlxe  tests  are  shown 
graphically  in  Plates  IV  and  V,  which  aire  self-explanatory. 

A  few  compression  tests  have  also  been  made  of  the  Pennsyl- 
vania sandstone  and  of  blocks  from  Bidge,  Portage  and  Nunda 
qiiarries.  The  results  are  given  in  Table  No.  6.  Blocks  Nos.  1 
to  5,  of  the  Pennsylvania  sandstone,  were  all  broken  with  pres- 
sing at  right  angles  to  the  beds,  except  No.  2,  on  which  the  pres- 
si-re  was  applied  parallel  to  the  natural  beds.  Blocks  3  and  4 
were  dressed  on  the  beds  and  left  rock  face  at  the  sides,  which- 
accounts  not  only  for  the  excessive  weight  of  these  two  blocks^ 
but,  probably,  for  the  large  final  stress.  The  Pennsylvania  sand- 
stone are  rather  coarse  grained.  \ 

Block  No.  6,  a  nine-inch  cube  from  the  Kidge  quarry,  actually 
>veighed  70.2.5  pounds,  which  gives  a  calculated  weight  per  cubic 
foot  of  10().5  pounds.    The  final  stress  on  this  block  was  8,286 
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pounds  on  the  square  inch-    The  important  points  of  the  Portage 
and  Nunda  blocks  are  sufficiently  shown  by  the  tabulation. 

We  may  now  take  up  the  detail  of  the  water  pressure  tester  of 
\\hich  a  general  description  has  been  given  in  the  preliininary 
report  The  following  condensations  from  the  daily  journal  of 
these  te£'t]9  will  serve  to  illustrate  the  methods  and  results 
obtained: 

September  21,  1893.— Finished  first  drill  hole,  XX3,  to  depth 
of  42  feet  in  rock,  or  to  67.9  feet  from  top  of  casing  (elevation  of 
bottom  of  drill  hole,  524.7).  At  depth  of  7  feet  in  the  rock  (elevar 
tion  561.7)  the  wash  water  disappeared  —  that  is,  stopped  return- 
ing to  the  surface  through  the  casing,  as  it  should,  so  long  as 
everyfthing  below  is  watertight.  The  inference  is  that  there  are 
seams  through  which  the  water  runs  away,  although  it  may  pos- 
sibly escape  under  the  fi&oe  at  the  top  of  the  rock.  The  appear- 
ance of  the  drill  rods^  however,  was  such  as  to  indicate  the  pres- 
ence of  strong  sulphur  water.  After  removing  drill  the  water 
was  found  standing  in  casing  at  12  feet  below  surface  (stood  at 
elevation  of  580.6)  and  could  not  be  made  to  stan.d  permanently 
higher,  even  when  forced  down  in  quantities  under  pressure  firom 
pump  A  conuiLon  suction  pump  was  set  25  feet  down  (at  elevation 
of  567.9).  On  pumping  at  rate  of  5  to  6  gallons  per  minute,  water 
in  hole  soon  fell  several  feet  After  about  15  minutes  the  water 
pimiped  showed  strong  with  sulphur,  and  was  also  deeply  dis- 
colored with  the  drill  cuttings.  This  apparently  indicated  not 
only  the  presence  of  seams  containing  sulphur  water,  but  that 
the  escape  of  the  wash  water,  referred  to  in  the  foregoing  as  tak- 
ing place  while  drilling,  had  been  into  seams  from  which  when 
the  action  was  revereed,  the  cuttings  were  easily  brought  back. 

September  26. —  In  afternoon  set  seed  bag  two  feet  long  in 
driU  hole  XX3.  (Lower  end  of  bag  at  devation  564.6.  Top  of 
rock,  568.7.) 

Wednesday,  September  27. —  Connected  pump  with  one-inch  pipe 
leading  down  through  seed  bag  and  ran  at  full  capacity  w^ith  60 
pounds  of  steam.  Water  pressure  at  surface  of  ground,  as  indi- 
cated by  gage,  20  pounda  Water  at  this  pressure  was  forced 
below  seed  bag  for  an  hour,  apparently  without  effect  The  con- 
clusion is  that  at  some  point  below  elevation  564.6  the  rock  is 
open  enough  to  allow  water  to  run  away. 

September  30. —  Made  further  tests  of  drill  hole  XX3.  Seed 
bag  had  been  set  to  40  feet  below  top  of  casing  (at  elevation  of 
552.6,  or  16.1  feet  below  top  of  rock).  Pressure  as  indicated  by 
gage  at  surface  of  ground,  32  feet  from  top  of  casing,  22  pounds. 
Total  length  of  one-inch  pipe  beyond  pressure  gage,  76  feel 
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Under  these  conditioiiB  hoie  took  full  capacity  of  pump  with.  60 
pounds  steam  pressure  for  one-half  hour  without  showing  any 
increased  pressure. 

October  6.—  Tested  drill  hole  ZZ3.  Seed  bag,  35  feet  down  (at 
elevation  of  554.0).  Pressure  gage  at  surface  of  ground  showed 
5  pounds  pressure.  Seed  bag  leaked  and  test  was  in  consequence 
without  definite  results. 

October  7. —  Again  tested  ZZ3,  with  same  results  as  on  pre- 
vious day.    Thereupon  pulled  out  old  seed  bag  and  set  new  one. 

October  9. —  Again  tested  ZZ3.  Found  seed  bag  tighit.  With 
60  pounds  steam  pressure  and  full  capacity  of  pimip,  gage  showed 
20  pounds.  When  pump  was  first  started  water  rose  in  casing  to 
siu^ace  of  ground  and  overflowed,  but  quickly  dropped  back 
several  feet  There  seems  to  be  no  doubt  but  that  seed  bag  was 
tight  this  time  and  that,  therefore,  the  water  must  have  come  up 
through  crevices  in  the  rock  around  the  seed  bag. 

The  preceding  tests  having  shown  that  the  seed  bag  was  too 
cumbersome  for  this  work,  a  rubber  packer  was  procured  and  the 
balance  of  the  tests  made  with  its  assistance,  lliis  was  so 
arranged,  with  stand  pipe  leading  to  bottom  of  hole^  as  to 
instantly  i>ack  tight  om  the  applicatioai  of  pressuire  altl  the  surface 
of  the  ground.  By  its  use  definite  results  were  obtained,  as 
described  in  the  preliminary  report,  which  would  have  been  impos- 
sible of  attainment  with  the  seed  bag. 

October  17. —  Tested  drill  hole  Y Y4,  using  rubber  packer,  which 
was  set  50  feet  from  top  of  casing  (at  elevation  of  539.5).  On 
first  starting  pump  gage  showed  60  to  TO  pounds;  pressure  gradu- 
ally rose  to  110  pounda  At  this  latter  pressure  the  hole  took  all 
the  water  the  pump  could  deliver. 

J^ore  starting  pump,  put  in-  hole  six  oimces  of  aoBlme  red  and 
eleven  ounces  of  permanganate  of  potash.  Stotiioined  men  on 
river  in  boats  but  could  find  no  trace  of  this  color. 

After  pumping  for  an  hour  with  packer  at  elevation  539.5,  dis- 
oonnected  and  found  that  water  ran  slowly  from  top  of  pijie  about 
5  feet  above  surface  of  ground  (elevation  594.0),  thereby  showing 
that  a  smiall  head  had  been  gained  at  the  sides. 

Packer  was  then  raised  to  an  elevation  of  559.5  (top  of  rock  at 
565.2),  a  pound  of  aniline  red  added  and  pump  again  connected 
With  pump  at  full  capacity,  pressure  gage  now  showed  only  20 
pounds  pressure,  and  no  more  could  be  gained  however  rapidly 
puTnij  was  run.  The  clear  inference  is  that  between  elevations 
539.5  and  559.5  there  are  seams  or  fissures  wliidh  allow  water  to 
flow  out  of  drill  hole  when  under  about  20  jKrands  pressure. 

46 
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No  trace  of  the  coloring  matter  could  bo  found  along  tihe  river 
iu  either  case. 

Judging  from  the  indications  of  the  wal^r  preesui^  tests,  a** 
well  ae  fix)m  the  condition  of  the  core,  the  first  10  to  15  feet  of 
rock  at  Dam  Site  No.  2,  especially  on  tiie  east  side,  is  somewhat 
Hoamy  and  broken  up  (see  the  cores  in  verification  of  this  view). 

October  19.— Tested  drill  holes  ZZl.  Packer  Wiis  fesifc  Ret  19 
feet  above  bottom  (eloA'ation  of  632.5),  stalled  pump  at  100  poundt: 
pressure.  Ealsed  paxiker  gradually,  pajcldng  it  at  erery  few-  feet 
by  >set'ting  pressnire  above  against  pi"ess"ure  of  water  from  belo^v. 
In  thi«i  wav  tJie  hole  was  tested  for  its  entire  lensrth.  and  found  tx» 
stand,  as  stated,  100  pounds  at  the  bottom,  and  from  40  to  50 
pounds  in  the  upper  part.  Best  results  ini  the  upper  sectiom  o€ 
any  ye*  tested. 

October  31. —  Tested  horizontal  hole  at  foot  of  Hogback.  Set 
packer  87  feet  in.,  or  eight  feet  from  end.  On  starting  pump,  gage 
showed  100  pounds  and  gradually  rose  to  140  pounds.  Released 
l>aeker  and  stopped  e^ery  10  feet  untdl  54.5  feet  fivMn  bottom  was 
reawlied.  At  this  poinif  gage  dropped  to  100  pounds,  but  in  one- 
half  hour  again  advanced  to  140  pounds,  and  finally  in  15  minutes 
more  to  150  pounds,  where  it  i-emained  for  one-half  hotir  anl  then 
dropped  to.  60  pounxis,  steam  i^maininjg  the  same.  In  an  hour 
and  forty-five  minutes  pressure  showed  40  pounda  At  this  point 
water  dripped  from,  the  side  of  the  Hogbajck  for  some  distance  to 
the  south. 

November  2. —  Repeated  this  test  with  packer  55  feet  from 
bottom  of  hole,  and  with  four  quarts  of  Wheat  bran  below  packer. 
Pumped  with  100  pounds  pressure  for  two  hours  withouifc  effect 

November  2.— Tested  hole  23 -f- 42  W.  250,  at  Hog- 
back location.  Hole  84  feet  deep,  14  feet  to  rook  (elevation  of 
bottom  503.4;  top  of  rock  571.4).  Set  packer  8.5  feet  from  boljtooi. 
Gage  shx>wed  165  pounds.  Raised  packer  to  elevation  524.4  aaid 
pressure  dropped  to  80  pounds.  Disconnected  and  put  in  four 
quarts  of  bran,  whereupon  pressure  rose  to  170  jKwmds.  Rallied 
packer  to  elevatiotn  534.0  and  5?till  maintained  same  presHure.  At 
elevaUoin  536.0  pressiu*e  dropped  to  100  pounds  and  remained  at 
that  point  even  after  the  addition  of  5  quarts  of  bram.  Pressure 
finally  fell  to  60  pounds  and  remained  there  for  three  and  one 
half  hours.  While  pumping  this  hole  water  rain  from  casing  at 
23  +  42  W.  350. 

Also  put  two  pounds  of  permanganate  of  potash  in  hole,  no 
trace  of  which  could  be  discovered  along  the  river, 

November  4.—  Tested  23+42  W.  350  at  Hog-badi 
location.  Set  -pfsuckep  10  feet  from  bottom  (elevation  of 
518.0),       got      40      pounds      pTesHOire      on      gage.        Added 
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4  qnaiFte  of  bmn  withjofait  effect  on  the  pareBBtue. 
In  two  and  one-liailf  liaciirs  the  presBiiire  gnadually  ro6e 
to  65  ponndd.  Oolodng  mjattefr  was  added,  and  flihowed  in  waiter 
flowing  from  casing  at  hole  23  4- 42  W.  250.  On  stopping 
pump  irt  was  found  that  waiter  pumjied  unto  hole  had  acquired  a 
back  preBsnure  of  20  pounds.  On  diisoounjecting,  water  rem  from 
pipe  for  one  hour  and  forty-nine  minuftea.  This  outflowing  water 
showed  ooioring  matter  for  flfiteeu  minnitea 

This  test  indicajtes  not  only  a  conmeotion  between  holes  23  -|- 
42  W.  250,  and  this  one  under  the  river  bed,  and  inde- 
pendent of  it;  but  also  shows  backing  ups  pinobably  in  vertical 
seams,  ait  the  sides  of  the  goir^e.  A  number  of  other  tests  at  this 
site  giave  the  same  result. 

November  24.— Tested  B.  40+70  W.  750  at  Dam 
Site  Na  1.  Set  packer  6  feet  from  bottom.  Plrefisure  rose  to 
180  i)ounds,  pump  stalled.  Eaised  packer  10  feet,  or  tto  16  feet 
from  bottom,  when  p(ressaire  at  first  rose  to  170  pounds,  but  in  a 
few  minutes  fell  to  120  pounds,  where  it  remained  for  tenminujtes, 
and  finally  fell  to  100  pounds.  Uncoupled  and  added  brau^  when 
piressure  rose  from  100  to  120  pounds.  Baised  packer  to  26  feet 
from  bottom  and  gage  showed  40  jxmnds.  Again  added  bran 
and  gage  rose  to  50  pounds.  With  packer  at  this  elevation  gas 
issued  from  casing  at  hole  B.  40  -b  70  W.  850.  Upon 
raising  packer  2  feet  more,  larger  quantities  of  gas  flowed  from 
that  hole.  The  packer  was  raised  and  lowered  several  timesi,  with 
like  results,  showing  a  counection  between  ithe  two  holes  at  about 
elevation  of  548.0. 

The  foregoing  are  the  details  of  a  number  of  the  piressure  tests. 
The  general  deductions  from  these  various  tests  have  been  so 
fully  given  in  the  preliminiary  report  as  to  make  further  discus- 
sion of  them  unniecessaiy  here. 

In  regard  to  the  estimates  of  cost  of  which  the  footings  are 
submitted  in  the  preliminary  report,  it  may  be  stated  that,  on 
revision,  it  appears  the  footings  for  all  the  rubble  masonary  dams 
estimated  for  Sites  1  and  2  could  be  reduced  somewhat,  but  ithe 
estimate  for  an  eairth  dam  at  the  HogOback  would,  perhaps,  need 
to  be  increased.  The  results  of  the  concrete  tests,  as  already 
exhibited,  are,  however,  so  satiisfactoTy,  and  lead,  with  other 
modifications  of  plan,  to  such  material  reductions  of  cost  as  to 
i^endier  further  consideiration  of  either  an  earth  dam  at  the  Hog- 
back location,  or  of  rubble  masonry  dams  at  Sites  1  and  2  unneces- 
sary.     The  proposed  use  of  concrete  oonstmotiiOD,  Iherefoiey 
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narrows  the  cboioe  to  Siftes  1  smi  2,  where  IJhe  questicm  of  cost 
may  properly  be  made,  to  €K>me  ecctent,  sabordiiiajte  to  that  of 
absoltute  safely  and  dunaibility. 

The  f oILowing  axe  the  detailed  estimates  for  a  series  of  dams  at 
these  two  sites  to  be  built  either  wholly,  or  nearly  wholly,  of  ooai- 
cret^  or  with  rubble  masaniy  faces  and  conicrete  eoanes  as  ibe 
case  may  be.  As  will  be  noted,  on.  inspection,  these  estamsutes 
provide  for  deairing  the  timber  from  the  whole  reservoir  and  for 
the  constniction  of  Ihe  necessairy  tramsporta/tion  line. 

Estimated  Cost  of  Concrete  Dam  at  Site  No.  1, 130  Feet  in  HeigkL 

Two  thousand  six  hundr^  and  twenty  acres  of  land, 

at  ?30  per  acre f  78,600 

Niue  hundred  acres  of  dearingy  at  |20 18,000 

Three  acres  of  clearing  and  grubbing,  at  |100 300 

Changing  bridge  and  highway  at  St  Helena. . . .  7,500 

Bailing  and  dnaining  whole  work 75,000 

Gijoiutiaig  i|n   foundteution    30,000 

One  hundred  thoiosand  cubic  yards  foundaftdon  exca- 

vatLon  (earth),  at  30  cents  30,000 

Sizty-six  thousand  cubic  yards  foundation,  excava* 
tion  (rock),  at  |1 66,000 

FiftBen  tbjouBlaind    cubic    yards^    granite    masonry, 

at  f20    300,000 

Eigjuty  thouSaiDd  cubic  yards  concirete,  at  |5.50 . .  440,000 

One  hundred  and  ninety  thousand  cubic  yards  con- 

cuete^  at   f4 760,000 

Thirty  thousand  cubic  yards  concrete,  at  f3 90,000 

Sevem  thousand  oubic  yards  rubble  masonry,  at  f7. .  49,000 

Six  hundred  and  fifty  cubio  yards  coping,  at  f40 26,000 

One  thousand  three  hundred  and  fifty  cubic  yards 

coping,   at  |20    27,000 

One  thousand  cubic  yards  cLay  puddlei,  at  |1 10,000 

Three  thousand  five  hundred  cubic  yards    i&pnap 

(larfee  stone),  at  f4    14^000 

Gaitehoitse  building    20,000 
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Gates  and  operating  machinery f  40,000 

Transportation  line 50,000 

Add  for  contingemoies  and  »ui>erinitendence 318,600 

Amount f  2,450,000 

With  sandstone  faces  throughout,  except  for  the  spillway,  where 

granite  is  provided,  and  concrete  core,  the  estimated  cost  of  this 
dam  would* be  f  2,590,000. 

Estimated  Coat  of  Concrete  at  Dam  Site  No.  1,  BuiU  to  Ileight  of 

58  Feet^  hut  Suscejptible  of  Extension  to  130  Feet. 
One  thousand  six  hundred  and  twenty  acres  of  land, 

at  |30  148,600 

Five  hundred  acres  of  clearing,  at  f20 10,000 

Three  acres  of  clearing  and  grubbing,  at  f  100 300 

Bailing  and  draining  whole  work 75,000 

Grouting  in  foundation  30,000 

Ninety-five  thousand  cubic  yards  foundation  excava- 
tion (earth),  at  30  cenits 28,500 

Fifty-nine  thousand  cubic  yards  foundation  excava- 
tion (rock),  at  f  1 59,000 

Nine  thousand  cubic  yards  granite  masonry,  at  J20,  1 80,000 
Forty-eight  thousand  cubic  yards  concrete,  at  (5.50,  204,000 
One  hundi'ed  and  forty  thousand  cubic  yards  con- 
crete, at  14 560,000 

Twen/ty-five  thousand  cubic  yards  concrete,  at  (3. . .  75,000 

Seven  hundred  cubic  yards  coping,  at  |20 14,000 

Ten  thousand  cubic  yards  day  puddle,  at  f  1 10,000 

Three  thousand  five  hundred   cubic  yards  riprap, 

at  f4 , 14,000 

Temporary  gatehouse  building   8,000 

Gates  and  operating  machinery  35,000 

Three  hundred  thousand  feet  B.  M.  of  oak  timber  in 

work,  at  135  10,500 

Transportation  line 50,000 

Add  for  contingencies  and  superintendence 228,100 

Amount 11,700,000 
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With  sandstone  faces  throughout,  except  for  the  spillway,  where 
granite  is  provided,  and  concrete  core,  the  eetimated  cost  of  this 
dam  would  be  |1,780,000. 

Estvmated  Cost  of  Completing  a  Concrete  Dam  at  Site  No.  1,  Buili 
Originally  to  Height  of  6S  Feet^  hut  Susceptible  of  ERtension  to 
130  Feet;  Cost  of  Completing  BePwem  68  Feet  and  130  Feei. 

One  thousand  acres  of  land,  at  |30 t        f3O,OO0 

Four  hundred  acres  of  clearing,  at  f20 8,000 

Changing  bridge  and  highway  at  St.  Helena 7,500 

Five  thousand  cubic  yards  foundation  excavation 

(earth),  at  30  cents 1,500 

Seven  thousand  cubic  yards  foundation  excavation 

(rock),  at  Jl 7,000 

Six  thousand  cubic  yards  granite  masonry,  at  J20  . .  120,000 

Thirty -two  thousand  cubic  yards  concrete,  at  J5.50. .  176,000 

Fifty  thousand  cubic  yards  concrete,  at  f 4 200,000 

Five  thousand  cubic  yards  concrete,  at  |3 15,000 

Seven  thousand  cubic  yards  rubble  masonry,  at  f 7  . .  49,000 

Six  hundred  and  fifty  cubic  yards  coping,  at  f 40 26,000 

Six  hundred  and  fifty  cubic  yards  coping,  at  J20 13,000 

Permanent  gate-house  building 20,000 

Additions  to  machinery  10,000 

Contingencies  and  superintendence   117,000 

Amount    f8(K),000 

With  sandstone  faces  throughout,  except  for  the  spillway,  whew 
granite  is  provided,  and  concrete  core,  the  estimated  cost  of  tte 
dam  would  be  f  860,000. 

Estimated  Cost  of  Dam  at  Site  No.  1, 100  Feet  in  Height, 
Two  thousand  two  hundred  and  fifty  acres  of  land, 

at  f30  167,500 

Seven  hundred  acres  of  clearing,  at  f20 14,00^^ 

Three  acres  of  clearing  and  grubbing,  at  JlOO 300 

Bailing  and  draining  whole  work 65.000 

Grouting  in  foundiaitioin  25,000 
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Niiiety-«ix  thousand  cubic  yavAs  foundsutiaii  excava- 
tion (earth),  at  30  cents J28,800 

Fifty  thousand   cubic  yards  foundation   excavation 

(iwk),  at  f  1 50,000 

Ten  thousand  cubic  yards  granite  masonry,  at  f  20 . .  200,000 

Forty  thousand  cubic  yards  concrete,  at  f5.50 220,000 

(ine  hundred  and  ten  thousand  cubic  vairds  concrete, 

at  f4 440,000 

Twenty-five  thousand  cubic  yards  oonopebe,  erf;  |3. .  75,000 

Five  thousand  cubic  yaxds  rubble  masoniFy,  ait  |7 . .  35,000 

Five  hundred  and  ninety  cubic  yards  coping,  art:  f  40,  23,000 

Six  hundred  and  fifty  yards  coping*,  at  f 20 13.000 

Seven  thousand  cubic  yards  clay  puddle,  at  f  1 7,000 

Three  thousand  cubic  yards  riprap,  at  f4 12,000 

Gate-house  building   15,000 

Gates  and  operating  machinery 30,000 

Transportation  line  .  *. 50,000 

Ck>ntingen0Lee  and  sui)erintendenoe   208,800 

Amount    f  1,580,000 


With  sandstone  faces  throughoirt,  exoe]>t  for  ^he  spillwijiy,  wiieiv 
granite  is  provided,  and  concrete  core,  the  estimatied  cost  of  thi« 
dam  would  be  f  1,650,000. 

JEstimated  Coat  of  Concrete  Dam  at  Site  No,  1,  58  Feet  in  Height. 

One  thousand  five  hundred  acres  of  land,  at  |30. . .  f  45,000 

Five  hundred  acres  of  clearing,  at  J20 10,000 

Bailing  and  draining  whole  work   55,000 

Grourtfing  in  foundartaon  20,000 

Thirty-seven  thousand  cubic  yards  foundation  exca- 
vation (ea^rth),  at  30  cents  11,100 

Fort>'-eight  thousand  cubic  yards  foundataon  exoa- 

vation  (rock),  at  f  1  48,000 

Six  thousand  oubic  yards  granite  masonry,  at  f  20 . .  120,000 

Sixteen  thousand  cubic  yards  concrete,  at  f  5.50 80,000 

Forty-seven  thousand  cubic  yards  concrete,  ait  f4  . .  188,000 
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Eighteen  thousand  cubic  yards  concrete,  at  fS f 54,000 

Three  thousand  cubic  yardfi  rubble  mafioniy,  at  |7 . .  21,000 

Two  hundred  and  fifty  cubic  yards  coping,  ati  |40 . .  10,000 

Four  hundred  cubic  yards  coping,  at  f  20 '  8,000 

Six  (tJhouaand  cubic  yards  day  puddle,  at  |1 6,000 

Three  thousand  cubic  yards  riprap,  ait  |4 12,000 

Gate-house  building   12,000 

Gates  and  opeiraiting  machinery  25,000 

Transportatioii  line 50,000 

Add  for  contingencies  and  supesrintiendence 124,900 


Amoun*    |900,000 


With  eandstoinie  fiaces  tbroughout,  except  for  the  spillway,  wheane 
granite  is  pmvided,  and  conciete  core,  the  etrtimaltled  cost  of  tSus 
dam  would  be  f  930,000. 

Estimated  Cost  of  Dam  at  Site  N'o.  2,  130  Feet  in  Height. 

Two  thousand  four  hundred  acmes  of  land,  at  ^0 

per  acre 172,000 

Eight  hundred  and  fifty  acres  of  clearing,  ait  f 20 . .  17,000 

Ten  acres  of  clearing  and  grubbing^  at  |100 1,000 

Ohanging  bridge  and  highway  at  St  Helena 7,500 

Bailing  and  draining  whc^e  work 50,000 

Grouting  in  foundations    40,000 

SeTen)ty-fiye  thousand  cubic  yaxds  foundation  exca- 
vation (earth),  at  30  cents 22,500 

Forty-five  thousand  cubic  yai^  foundation  excava- 
tion (rock),  at  fl   45,000 

One  hundred  and  fifty  thousand  cubic  yairda  earth. 

exciavation  in  spillway,  at  18  cents 27,000 

Pour  hundred  and  twenty-five  thousand  cubic  yards 

rock  excavation  in  spillway,  at  70  cents 297,500 

Two  thousand  cubic  yards  granite  masonry,  at  J20 . .  40,000 

Seventy  thousand  cubic  yards  concreitei,  art;  J5.50 . .  385,000 
Two  hundred  and  twenty  thousand  cubic  yards  con- 

oreite!,  s)t  f4 ;880,000 
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Forty  thoiifland  cubic  yards  concrefte,  at  |3 ,  J120,000 

Seven  thoueand  cubic  yajrda  rubble  masomy,  at  f7. .  49,000 

Two  thotuaand  cubic  yards  copiiig,  at  |20 40,000 

Ten  tbjoofliand  cubic  yards  day  puddle,  at  |1 10,000 

Gtoite-hjouse  building  20,000 

Grates  and  operatiDg  macfainiery    40,000 

TiMiflpodartion  line   46,000 

OoDitingencies  and  superintendence 191,500 

Amount   |2,400,000 

Add  water  cushion  wiall   200,000 


12,600,000 


With  sandstone  faces  througliout,  and  including  water  cusldon 
wall,  conicrete  core  and  Independent  spillway,  the  estimated  cost 
of  this  diam  would  be  |2,720,000. 

'Estimated  Cost  of  Dam  at  Site  No  2,  Built  to  Height  of  6S  Feet, 

hut  Susceptible  of  Extension  ^130  FeeL  • 

One  thousand  four  hundred  acres  of  land,  at  fSO. .  |42,000 

Four  hundred  and  sixty  acres  of  clearing,  at  |30. .  9,200 

Three  acres  of  clearing  and  grubbing,  at  |100. . . .  300 

Bailing  and  draining  whole  work   .   50,000 

Grourting  in  foundation  ^ 40,000 

Seventy  thousiand  cubic  yards  foundation  excayation 

(earth),  at  30  cents 21,000 

Thirty-eight  thousand  cubic  yardls  of  founda)tion 

excaTttting  (rock),  at  ?1 38,000 

Two  thousand  cubic  yards  granite  masanry,  at  |20. .  40,000 

Forty-fire  thousand  cubic  yards  concrete,  at  |5.50 . .  247,500 
One  hundred  and  thirty 4hree  thousand  cubic  yards 

concrete,  at  f4    532,000 

Twenty  thousand  cubic  yards  concrete,  at  f3 60,000 

Ten  thousand  cubic  yards  clay  puddle,  at  |1 10,000 

Two  hundred  and  forty  thousand  feet  B.  M,  of  oak 

timber  in  work,  at  f35 8,400 

4r 
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Tempoftia^   gate^^hbuae  bulQidiiiig    f  8,000 

Gates  and  operating  mBucMn^ery   35,000 

Traz)Bpo!r|tatio!n  line    45,000 

OomttDgencies  and  superintendence 173,600 

Amomit 11,360,000 

Add  Trateir-oiiBihiioin  wall 200,000 

11,660,000 

WMi  sandfltome  faces  tibiroiughoinity  and  with  oamcnn&te  cor^  and 
inclndiDg  wiaiteir-oiiBhioin  waJl,  the  estimated  cosit  of  this  dam 
wonid  be  |1,640,000. 

Sstimoited  Cost  of  GompUl/mg  a  Dam  at  Site  No,  2,  BuiU  Origi 
naZI/y  to  Height  of  58  Feet^  hut  SiLSoeptihle  of  Extension  to  Height 
of  130  Feet:  Cost  of  Completing  BePween  58  Feet  arid  130  FeeL 

One  thousand  acres  of  land,  at  f30 f30,000 

Four  hundred  aores  of  clearing,  at  f20 8,000 

Changing  highway  at  St  Helena  7,500* 

Five  thousand  cubic  yards  foundation   excavation 

(earth),  at  30  cents 1,500 

Seven  thousand  cubic  yards  foundation  excavation 

(rock),  at  |1 7,000 

Thirty  thousand  cubic  yards  concrete,  at  f  5.50 165,000 

Seventy-two  thousand  cubic  yards  concrete,  at  f4  . . .  288,000 

Twenty  thousand  cubic  yards  concrete,  at  |3 60,000 

One  hundred  and  fifty  thousand  cubic  yards  earth 

excavation  in  spillway,  at  18  cents 27,000 

Four  hundred  and  twenty-five  thousand  cubic  yards 

rock  excavation  in  spillway,  at  70  ceaito 297,600 

Permanent  gate-house  building 20,000 

Additions  to  machinery 10,000 

Contingencies  and  sui)erintendence 178,500 

Amount   |1,100,000 


With  sandstone  faces  throughout,  and  with  concrete  core  and 
independent  spillway,  the  estimated  cost  of  this  dam  would  be 
11,150,000. 
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Climated  Cost  of  Cmuyrete  Demi  at  Site  No,  2,  58  Feet  m  Height. 

One  thousand  four  limidred  acres  of  land,  at  |30 |42,000 

Four  hundred  and  sixty  acres  of  clearing,  at  J20 9,200 

Bailing  and  draining  whole  work 50,000 

Grouting  in  foundation 25,000 

I'ortj-two  thousand  cubic  yards  foundation  excavar 

tion  (earth),  at  30  cents 12,600 

Fifty-fire  thousand  cubic  yards  foundation  excava- 
tion (POck),  at  Jl 55,000 

Six  thousand  cubic  yards  granite  masonry,  at  f  20  . .  120,000 

Seventeen  thousand  cubic  yards  concrete,  at  f  5.50 . .  93,500 

Fifty-three  thousand  cubic  yards  concrete,  at  f4 212,000 

Eighteen  thousand  cubic  yards  concrete,  at  f3 54,000 

Two  hundred  and  fifty  cubic  yards  coping,  at  f40  . . .  10,000 

Four  hundred  and  eighty  cubic  yards  coping,  at  f  20 . .  9,600 

Six  thousand  cubic  yards  clay  puddle,  at  Jl 6,000 

Three  thousand  cubic  yards  liprap,  ait  f4 12,000 

Gate-house  building 12,000 

Gate  and  operating  machinery 25,000 

Transi>ortatlon  line  45,000 

Contingencies  and  superintendence 117,100 

Amount |910,000 


With  sandj^tone  faces  throughout,  except  for  the  spillway,  where 
granite  is  provided,  and  with  concrete  core,  the  estimated  cost  of 
this  dam  would  be  f  940,000. 

In  regard  to  the  foregodng  estimates  it  may  be  remarked  tlhajt  if 
instead  of  the  granite  facing  for  spUlway  it  siiould  be  deemed 
safe  to  use  a  1  to  1  beton,  a  still  furtttier  reductioin  oif  ooeit  of  130 
foot  dam  at  Site  No.  1  of  about  $200,000  could  be  made,  with 
proportionate  reductions  in  cos-t  of  all  the  orther  dams,  for  which, 
in  the  estimates  now  submitted,  gnanite-faced  epillways  have 
been  provided. 

An  estimate  for  a  100-foot  dam  ait!  Site  No.  1  has  also  been  pire- 
pared  as  given  in  detail  on  page  80.  Ckmipiariaotii  with  the 
other  estimates  indicates  that  the  cost  of  a  dam  of  tfais  hefight 
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at  Site  Na  2  would  mot  differ  greatly  from  the  oost  alti  Bite  Na  1. 
In  eitihier  case  it  will  be  neoeasairy  in  a  dam.  of  this  heigtit  ti< 
proTide  tot  pasBing  ibe  flood  flows  over  the  fkiooitt;  hence  tfae  gen 
eral  form  of  seotioiD,  applioaMe  to  Site  No.  1  and  given  in  Hie 
preLuninaiiy  report  would  be  nsed. 

In  regtaird  to  tilie  stepping  of  the  spillwiaonB^  it  may  be  stalfd 
tbiat  further  study  indicates  that  for  the  lai^  flood  flowB  to  be 
provided  for  in  the  case  under  oousidjeaiation,  it  is  doubtful  if  ^ 
steppinig,  as  shown  on  <tihe  general  seotioDB  of  daims,  applicable  lo 
Site  No.  1,  aooompanying  the  ppeHmlnary  report  wocdd  be  of  asj 
particular  adTiantage,  and  it  is  consequently  deemed  better,  an 
things  considered,  to  use  smaller  blocks  of  granite  than  were  t^ 
mated  in  the  preliminairy  estimaites,  and  set  them  witii  tiie  beds 
at  right  angles  tlo  the  carve  of  the  tromt  of  the  daan,  ajt  the  sacif 
time  dispensing  with  an  expensLve  system  of  doweling;  wbidi  i^^' 
included  in  the  original  estimatea  These  several  modificatiaiv 
of  plan  are  considered  sufficient  to  justify  a  reductioDj  of  ttie  e^ 
mated  price  of  the  granite  masonry  from  |30  per  cubic  yaid  tv 
|20,  a  change  which  of  Itself  reduces  the  estimated  cost  ol  1h^ 
portion  of  the  work  about  |175,000. 

Again  it  may  be  poinfted  out  tiiat  the  success  of  a  work  of  tb^ 
magnitude  will  depend  upon  the  care  and  inteUigenoe  of  the 
sux)eirintendence,  and  all  the  suggestions  and  ooncLuMons  of  this 
reporit  are  presented  on  the  supposition  that  every  x^airt  of  the 
work  reoeivep  such  supeirintendenoe. 

Moreover,  it  should  be  understood  that  while  the  eertimates  hw 
with  submitted  are  believed  to  be  amply  sufficient  to  fully  o«& 
plete  the  work  in  first-class  manner  throughouts  such  result  caa 
only  be  a/ttained  in  praictice  by  the  making  of  such  admin]9tr» 
tive  arrangements  as  will  permit  of  the  work  going  on  comtiiinaDj 
from  year  to  year  with  the  same  contradtor  and  under  tiie  aai&' 
general  aipnangenients  from  beginning  to  end-  It  would  appt« 
desirable  therefore  to  so  draw  the  enabling  act  as  to  jjermitof  *♦? 
execultiion  of  a  contract  for  the  whole  woric  at  the  original  let- 
ting, rather  than  to  rely  on  new  conitracts  after  each  annuai  ap|W»- 
pria/tion,  as  would  be  necessary  under  existing  laws.  So  expefr 
sive  a  plant  is  required  that  a  change  of  contractor  from  year  ^ 
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year,  or  even  tiie  poiBfiibility  of  sacbi  a  changie,  ivould  teM  to 
greatly  IsKsresse  the  final  ooBb  odf  the  work.  It  would,  of  coarBe, 
be  poaaible  for  ithe  State  itaelLf  to  furnish  the  plant  complete  at 
the  begiinuLDjg,  but  tituB  policy  would  be  undesirable,  ae  leading  to 
vexatioufi  questionB  in  regard  to  maintenanice  and  resiewals 
not  onily  on  general  principles  but  because  of  the  possibility  of 
paoiiaiL  or  complete  de^tlruction  of  any  part  of  the  plant  located 
in  the  rirer  bed  by  floods.  It  will  be  better  in  every  way  to  so 
arrange  the  contii^act  aa  to  permit  of  full  assumption  of  all  the 
respoinsibiLi[t{7  for  the  necessairy  working  plant  by  the  contractor. 
As  an  altematiTe  propositiofn,  which  would  obviate  this  particular 
dass  of  difBcultieB,  the  work  could  be  constructed  by  day's  work 
by  the  State,  but  ^thils  again  would  inevitaibly  lead  to  an  excess  of 
cost  over  what  can  be  attained  by  a  well-devised  contract,  propj- 
erly  supervised 

The  completion  of  a  dam  130  feet  high  would  require,  as  stated 
in  the  preliminary  report,  about  five  years  time. 

The  time  at  my  disposal  has  not  permitted  of  any  fudher  con*- 
slderation  of  transportation  questions  than  that  given  in  the  pre^ 
liminary  report 

We  come  now  to  a  discussion  of  the  rainfall  of  the  Genesee 
valley  in  its  relation  to  the  ordinary  and  flood  flow  of  the  stream. 
As  the  basis  of  any  su<^  discussion.  Table  No.  7,  wherein  is 
embodied  the  monthly  means  derived  from  all  the  records  of  rain- 
fall observations  that  can  be  obtained,  has  been  compUed  An 
iuspection  of  this  table  vriU  show  that  the  rainfall  year  has  been 
taken  as  beginning  in  December.  The  reasons  for  this  will  appear 
fiom  the  following  general  discussion,  for  which  I  am  mostly 
indebted  for  the  suggestion  to  an  exceedingly  valuable  paper  by 
Mr.  C.  0.  Vermule,  on  Water  Supply  and  Water  Power,  which 
appeared  as  a  serial  in  the  annual  rei)orts  of  the  New  Jersey 
Geological  Survey  for  the  years  1890,  1891,  1892. 

As  the  basis  of  a  storage  project,  we  need  to  know  (1)  the  mini- 
mum flow  of  a  stream  and  the  mean  period  of  its  continuance  from 
year  to  year;  (2)  the  ma.yimum  rate  of  flow  during  floods;  and  (3) 
the  proportion  of  the  rainfall  which  runs  off  in  a  year  of  mini- 
mum flow,  together  with  the  distribution  of  the  same.    Provided 


374  Annual  Espobt  ot  thb 

we  have  sufficiently  extended  rainfall  records,  in  conjunction  with 
syncbrcmouB  ga^^iiigB  of  tiiue  floiw  of  a  stream,  all  tiiese  desnents 

are  at  once  easily  known.  Or  gagings  of  a  stream  aloi^je  will  give 
(1)  and  (2).  If,  however,  the  rainfall  records  are  snfficientlv 
extended  we  may  arrive  at  an  approximate  knowledge  of  tiie  ele- 
ments of  the  problem  by  means  of  a  comparative  study  of  the  rain- 
fall and  the  results  of  gagings  on  other  streams  where  the  condi 
tions  are  known. 

Tlie  total  ramfall  upon  a  giren  drainage  area  is  disi>ofied  of  in 
the  following  ways: 

(1.)  A  portion  is  evaporated  directly  by  the  sun. 

(2.)  Another  portion  is  taken  up  by  plant  growth  and  largdy 
ti^anspired  as  vapor. 

(3.)  A  third  portion,  large  in  winter  and  spring,  but  very  amali 
in  summer,  ilows  off  the  surface  directly  into  the  stream,  forming 
ordinary  surface  or  flood  flowa 

(4.)  A  final  portion  sinks  into  the  gi^ound,  to  replenosh  the  great 
reservoir  of  ground  water,  from  which  plants  are  fed  and  stream 
Hows  maintained  during  periods  when  the  rainfall  is  leas,  as  it 
frequently  is  for  months,  than  the  combined  demands  of  evapora- 
tion, plant  growth  and  stream  flow. 

In  regard  to  direct  evaporation,  so  far  as  water  surfaces  are 
concerned,  we  have  tolerably  complete  infoi-mation,  as  derived 
from  the  elaborate  exi)eriments  of  Mr.  Fitzgerald,  at  Boston,  and 
many  others.    In  the  case  of  the  upper  Genesee  river,  with  onlj 
one  small  lake  (Silver  lake)  the  proportion  of  water  surface  to 
total  surface  is  so  small  that  evaporation  from  water  surface  loaj 
be   neglected.    The  data  for  estimating  evaporation   from  th^ 
gi^und  and  the  amount  of  wat^  taken  by  various  crops  are  moct 
less  extensive  than  that  for  water  surfaces.    The  following,  fn^^ 
Risler,  gives  the  best  available  information  as  to  daily  consnmp 
tion  of  water  by  various  crops  and  two  classes  of  forest  trees: 

Ihcbeii. 

Afeaidow  gra^s  requinefi  from   0.134  to  0.20T 

Oarts  require  from 0.140  to  0.1^3 

Indian  oom  requires  from 0.110  to  0.15' 

Olover  pequires  from  0.140  to 

ViSi^ardB  require  from ,. 0.036  t»  0.031 
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Inchei. 

a.v  requires  from  0.106  to  0.110 

lequines  fromi   0.091  to 

Otik  trees  require  from 0.038  to  0.035 

Poixutoes  lequiie  from    0.038  to  0.055 

Fir  trees  require  from   0.020  to  0.043 


Applying  tSuese  figures  and  we  learn  thait  ouir  ordmaiy  farm 
cnrops  miay  take  up  from  twelve  to  fifteen  inches  of  water  over  tlie 
whole  arieia  aropped  durtng  the  growing  i)erLod.  Fooreats,  ib  the 
saonie  way,  may  take  up,  in  their  growing  i>eriodj  from  April  to 
A^ugust,  induHive,  from  four  to  five  inches,  while  cleared  areas 
wihich  are  uncultivated,  pirohably  take  up  from  sevezL  to  eight 
inchjes. 

Foonestts  then  not  only  use  leas  water  than  cultivated  areas  but 
th.ey  further  tend  to  increase  the  summier  flow  of  streams  by  hold- 
ing baick  the  water  in  accumulatioiDs  of  leaves  and  mosses  unitil 
it  can  be  giaduaily  abaoirbed  into  the  ground.  Hence  the  impor- 
tance of  a  large  forest  area  as  a  conservator  of  stream  flow  on  any 
given  water  shed.  A  drainage  area  entirely  covered  wilh.  forest 
may  yield  nearly  double  the  flow  during  the  growing  season  that 
will  be  obtained  fnxn  an  area  either  entiiely  or  nearly  entirely  in 
cultivation.  Independent  of  ftihe  drainage  of  swamps  and  low 
lands  generally,  we  derive  from  these  figiires  additional  reasons 

* 

why  the  summer  flow  of  our  streams,  now,  is  smialler  than 
formerly. 

On  cultivated  areas  the  quality  of  the  leading  orop  will  funttier 
iiijaterially  influence  the  run-oS.  IVius,  an  niinoos  prarie,  where 
Indian  com  may  occupy  50  to  60  per  cent  of  the  total  area,  will 
give  a  very  different  sommer  flow  from  one  similarly  situated, 
where  crops  demanding  less  moisture  than  Indian  com  are  raised. 

As  r^ards  the  present  timber  area  of  the  upper  Genesee  water- 
shed, it  has  probably  been  reduced  somewliat  in  Hib  fourteen 
years  since  1880.  The  figures  of  the  1890  census  are,  however, 
not  yet  available,  and  those  of  1880,  are^  accordingly,  used  as  the 
be^  at  hand.  Because  of  the  probable  reduction  of  forest  area 
ednoe  1880,  we  may  properly  increase  somewhat  our  estimate  of 
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and  f  oreflt  2S  - 

ouH  unimppovecl  S?  ■ 

From  what  haa  preceded  we  derive  ihe  foUowing  e«tdaiiaT'  ' 
average  amouixt  ot  water  taken  up  by  ompa,  etc^  in  tltiie  i^ 


If.g3.  OcHuiiaiiiuvt;  goings  Have  shown  that  in  the  je; 
ttiinfall  ^  about  equal  to  the  demands  of  vegetation,  etc^ 
Oif  of  streams  is  nearly  constant  at  one  and  ooe-half  inch< 
«'bole  drainage  area.  This  amount  is  supplied  almost 
from  the  ground  wat«T  stored  during  the  previous  storaj 
I  48 
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In  ly^eare  when  the  rainfall  is  less  than  these  demands^  the  regeta- 
tion  will  draw  to  6ome  extent  on  the  ground  water  supply. 

In  the  case  of  the  upper  Genesee  the  estimates  of  demands  for 
X>lant  growth  clearly  show  an  excess  over  the  rainfall  for  average 
years.  Hence  it  will  not  be  safe  to  estimate  the  run-off  at  more 
tlian  one  inch  over  the  whole  area  in  the  year  of  minimum  flow. 

September,  October  and  November  are  the  replenishing  period- 
Nearly  every  demand  for  vegetation  ceases  by  September  first, 
while  after  October  first  the  rapid  fall  in  temperature  tends  to 
soon  reduce  evaporation  to  a  very  low  quantity.  The  rainfall  of 
this  i)eriod  goes  largely  to  replenish  the  depleted  ground  water, 
and  it  is  only  after  the  gi>>und  water  has  reached  its  usual  level 
that  large  run-ofifs  occur;  though  on  this  point  it  may  be  remarked 
that  the  character  of  the  rainfall,  whether  rapid  or  slow,  will 
materially  influence  the  quantity  of  the  run-oft  in  both  the  growing 
season  and  the  replenishing  period.  Slow,  drizzling  rains  in  the 
growing  season  show  absolutely  no  effect  on  the  streams,  while  in 
the  repleni^iing  period,  until  after  the  ground  water  has  readied 
its  usual  level,  their  effect  is  also  very  slight*.  A  number  of  de- 
gant  illustrations  of  this  general  principle  appear  on  the  diagrams 
of  flow  of  the  Genesee  river  at  Mt.  Morris  and  Rochester,  herewith 
submitted,  and  which  are  so  clearly  deflned  thereon  as  to  render 
extended  descrijxtion  unnecessary. 

Applying  the  data  derived  from  other  gagings,  and  it  is  con- 
sidered unsafe  to  estimate  the  run-off  of  this  period  for  the  mini- 
mum vear  at  more  than  nine-tenths  of  an  inch. 

Referring  to  column  21  of  Table  No.  7,  where  the  assumed  safe 
amoimts  collectible  in  the  year  of  minimum  rainfall  are  earned 
out,  and  we  flnd  that  the  total  amount  collectible  from  the  upper 
Genesee  area,  in  the  year  of  minimiun  rainfall,  may  be  placed  at 
10.60  inches  over  the  whole  area 

Of  all  the  rainfall  records  included  in  columns  (1)  to  (18). 
inclusive,  of  Table  No.  7,  that  at  Rochester  from  1829  to  1877,  a 
period  of  about  45  years,  is  the  longest.  This  record  shows,  inc<Mn- 
mon  with  a  mmiber  of  the  others,  that  the  rainfall  of  the  growing 
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and  replenishing  i)eriod8  is  a  little  over  nine  inches^  and  while  the 
mean  annual  rainfall  af  the  upper  GkneBee  is  about  five  inches 
greater  than  that  of  the  lower,  a  study  of  the  record  sihows 
that  the  excess  is  mosftlj  in  the  storage  period.  At  Roches- 
ter, where  the  minimum  annual  rainfall  is  as  low  as  20  inches,  it 
is  doubtiful  if  anything  like  10.60  inches  could  be  collected  in  thc^ 
minimum  year.  Rnobaibly  8.50  inches  would  be  a  safer  estimate 
there.  The  long  Bochester  peoord,  however,  by  leason  of  agiiee- 
Ing  with  the  records  of  the  upper  valley,  for  the  growing  and 
replenishing  penjods,  seems  to  enforce  the  reasonableness  of  the 
conservative  estimate  of  run-off  for  these  two  periods  which  has 
been  made. 

It  may  be  noted,  however,  that  severe  stofnms  in  the  growing 
and  replenishing  periods  may,  ait  times,  add  something  to  the 
flow  of  a  ettream  over  and  above  that  furnished  by  the  ground 
water.  In  order  to  show  the  iwasible  value  of  such  ajccessiorns 
the  greatest  iKrecipitartdxm  in  t¥ireinty-fo«ur  hoons  in  each  month,  so 
far  as  available,  has  been  included  in  TaMe  Na  7.  In  the  storage 
period,  when  the  ground  is  frooen  and  covered  wiWh  snow  and 
ice,  this  i)art  of  the  record  is  also  of  value  as  indicating  the  x>o^- 
sible  maximum,  flood  of  that  period  This  latter  point  will  be 
touched  upon  further  on.  The  effect  of  even  severe  eltlomns  in  the 
growing  period  is  comiparatively  slight,  especially  after  the  gmund 
water  has  become  depleted,  as  may  be  sufficienttly  illustrated  on 
reference  to  the  diagrama  Bultl  as  soon  as  the  ground  water  has 
reached  its  high  level  the  effect  of  even  slig'ht  storms  is  very 
marked. 

Without  going  further  into  the  detail,  as  a  summation  of  (Ihe 
whole  matter,  it  may  be  stated  that  tthe  minimum  flow  of  the 
upper  Genesee  may  be  taken  at  10.60  iniches  for  the  whole  year, 
with  8.70  inches  in  the  storage  period  from  Decemba"  to  May, 
inclusive,  and  ^e  balance  in  the  months  from  June  to  November, 
inclusive  For  reasons  in  detail,  other  than  those  already  given, 
referenice  is  made  to  Mr.  Vemiule^s  discussion  in  the  New  Jersey 
geological  rexKxrts,  as  already  stated  As  to  the  total  amounts 
realized  from  tiie  collection  of  different  depths  over  the  drain- 
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age  airea»  referenoe  may  be  maide  to  the  tabulated  statesnient 
etcoompaiijiiig  Mr.  Kibbe^s  report  of  1890. 

If  we  ootDsiider  tte  QeneBee  river  as  a  whole  we  find  that  rery 
dtffeirezLt  ooinditioDS  govern.    Between  BodiefiltJeF  and  Monmt  Mor- 
ris and  between  Mooinit  Moirris  aiid  DaDSYllley  ini  the  bioaxl  vaiU^ 
of  tbje  Oaneearagia  cieeik  there  aire  ezteDfiiye  flats^  amoimtiJig 
for  the  whole  to  perhaps  80  squaire  miles.    The  draina^  area^  at 
Bochester  is  2,425  square  nules  as  against  1,060  sqioare  miles  at 
Mofimt  MobtIs.    The  poontLom  of  the  dnaJBagie  aroa  below  Mbimt 
Morris  also  oomtainB  l^osxexyrfe,  Oainculice,  Hemlock  and  Omesas 
lakesiy  wiilcih  altogeitber  provide  a  large  volume  of  suipfax^  stiar- 
age,  while  above  Moun.t  Morris  there  are  few  flats  and  ooily  one 
small  ItSLke  (Silver  lake).    Tiie  gagings  made  by  Mr.  Kibbie  in  1890, 
as  well  as  the  gagings  made  sinice  last  August  by  the  preseat 
writer,  abundiaintlly  sbow  that  the  upper  secttLon  has  a  rapid  run- 
off aiod  is  subject  to  sudden  and  excessive  flood  flotwa     niese 
flood  flows  aj:e  leceiived  in  the  extensive  flaits  below  Mount  Moaoifl^ 
where  they  are  partially  retained  and  gnadixally  delivered  to  the 
extreme  lower  river.    On  inspecting  the  diagonam,  showing  the 
relatijOflQ  of  sbreiaim  flow  at  Moiunt  Morris  aoid  Boehester  to  rain- 
fall ajid  tempenajtiure,  it  is  seen  that  the  flood  flows  at  Moant 
ModTis  are  invariably  as  great  as  at  Eochester,  alithough  the  dry 
weather  flow  at  Eocjhester  is^  proportiotnately  to  the  drainage 
area,  much  grea/ter  ttuaji  at  Mount  Morria    The  flats  then  axst  to 
decrease  tiie*  flood   flow  at  Eoehester  and  to  inoreaise  the  diy 
weather  flow  there.    At  Mount  Morris  we  may  expect  flood  flows 
of  from  25,000  to  30,000   cubic   feet  per  second   nearly  every 
year,     while     at    Eochedter    30,000     cubio    feet    per    second 
is  quite  rare,  even  the  great  flood  of  1865,  probably  did  not 
nuart^erially  exceed  35,000  cubic  feet  per  second.    About  30,000 
cubic  feet  ait  Eochester  gives  a  full  river,  and  anything  much 
beyond  that  figure  wiQ  produce  a  disastrous  flood.    The  flats  tiieii 
act  to  decrease  in  a  very  marked  degree  the  violence  of  the  spring 
freshet  at  Eochester.    Witli  the  river  in  its  natural  state,  and  wiA 
the  same  character  of  drainage  area  throughout  its  whole  course, 
that  we  find  to  exist  above  Mt  Morris,  what  is  now  tiie  chief  buei- 
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nees  portion  of  the  city  of  Rochester  would  certainly  be  entirely 
submerged  nearly  eYery  year. 

This  immunity  of  the  city  of  Rochester  is,  howeYer,  purchased 
at  the  exx)ense  of  the  80  square  miles  of  flats  which  annually  act 
as  an  immense  storage  reservoir  for  the  spring  floods  of  the  upper 
riYer.  , 

From  an  economic  point  of  Yiew  one  marked  effect  of  the 
annual  inimdation  is  to  largely  preYent  the  use  of  these  flats  for 
any  agricultural  purpose  other  than  grazing.  If  they  can  be  cer- 
tainly relicYed  of  the  burden  of  that  portion  of  the  annual  oYerflow 
which  occurs  in  May,  they  will  immediately  become  the  most  fer- 
tile agricultural  lands  in  the  State,  and  their  Yalue  will  be  doubled. 
It  is  in  line  with  the  xx>licy  of  all  ciYilized  gOYemnients  to 
establish  works  for  riYer  conservancy  whereYcr  results  are  to  be 
gained  «uch  as  these,  and  the  precedent  of  similar  works  by  other 
governments  is  in  view  of  the  benefits  to  be  deriYed  by  the  com- 
monwealth, in  the  way  of  increased  valuation  of  property,  ihB 
strongfest  possible  argument  that  can  be  urged  in  favor  of  the 
Genesee  river  storage.  The  construction  of  the  proposed  dam  to 
the,  hei^^ght  of  130  feet  will  so  far  control  the  flood  flow  of  the 
stream  as  to  almost  entirely  relieve  the  Genesee  valley  between 
Rochester,  Mt.  Morris  and  Danaville  of  the  burden  of  that  portion 
of  the  annual  overflow  which  now  tends  to  greatly  decrease  the 
>'alue  of  these  lands  for  any  agricultural  use  other  than  grazing. 

The  question  may  be  a^ked,  whether  the  annual  inundation  is 
not  really  a  benefit  rather  than  an  injury,  by  reason  of  carrying 
a  large  amount  of  valuable  silt  fertilizing  material  over  the 
entire  submerged  area,  as  in^  the  case  of  the  river  Nile  and  other 
irrigating  streams.  The  answer  is  that,  by  reason  of  a  heavy 
!^^ay  rainfall,  occurring  at  a  time  when  the  ground  water  is  high 
and  before  vegetation  has  become  active,  there  is  likely  to  be  an 
overflow  just  at  the  planting  season,  which  effectually,  prevents 
the  putting  in  of  crops.  Frequently,  too,  the  May  overflow 
extends  over  into  the  early  days  of  June.  On  examining  the 
diagram  of  river  flow  at  Rochester,  contributed  to  the  survey  by 
J.  Y,  Mcdintock,  C.  E.,  city  surveyor  of  Rochester,  it  is  seen  that 
in  1893  the  May  overflow  was  at  its  extreme  height  on   the 
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seventh,  when  the  discharge  at  Rocheffter  was  at  the  rate  of  over 
14,500  cubic  feet  per  second;  and  on  May  twentieth  the  mean  dta- 
charge  at  RocheBter  was  12,900  cubic  feet  per  second.  Flood  diB- 
charge©  of  these  amounts  are  sufficient  to  render  farming  opera- 
tions impossible  on  a  considerable  portion  of  the  flat  area.  On 
June  2,  1889,  the  discharge  at  Eochesber  was  at  least  20,000  cubic 
feet  per  second,  and  from  i)ersonal  observations  by  the  present 
v/riter  on  that  day  it  is  known  that  nearly  the  whole  flat  area  of 
the  valley  was  flooded.  The  answer  to  the  hypothetical  question 
as  to  the  value  of  tiie  annual  overflow  is,  therefore,  that  in  tlie 
case  of  the  Genesee  valley,  the  May  overflow  comes  at  such  a 
time  ae  to  do  only  injury,  without  any  opportunity  to  realize 
what  would  be,  if  the  inundation  came  only  in  March  op  April,  a 
great  benefit 

The  cafiii  value  then  of  so  regulaiting  the  flow  of  the  river  a»  to 
do  away  with  the  May  overflow,  a  result  easily  accomplished,  can 
be  esftimated  as  an  average  of  80  square  mileB,  at»  say  |40  per 
ax;re,  or  the  increased  valuation  of  the  whole  area  would  be  about 
12,050,000. 

MoiPeover,  the  flats  above  Bocihester  are  a  further  benefit  to  the 
lower  river  by  reason  of  an  inmiense  srtxxrage  of  ground  water 
therein,  which,  as  the  flood  level  subsides,  gradually  runs  out 
with  the  result  of  greatly  decreasing  the  period  of  extreme  low 
waiter. 

Again,  in  case  of  exceasivdy  heavy  rains,  in  the  middle  of  the 
summer,  from  the  effect  of  which  the  riv^  channel  is  temporarily, 
par^tiaJly  or  wholly  filled,  such  an  amount  of  water  is  stored  in 
these  flaits  as  to  keep  the  river  comjyaratLvely  well  up  during  the 
faU. 

This  actually  happened  in  the  season  of  1893,  when  on  Augueit 
29,  ttere  occurred  a  rainfall  of  nearly  three  inches  over  the 
whole  drainage  area  in  a  period  of  about  12  hours,  whidi  pro- 
duced a  flood  flow  of  5,800  cubic  feet  per  second  at  Mount  Morris, 
and  4,800  cubic  feet  lat  Eochester;  an  amount  of  water  sufficient 
to  i)artly  fill  the  channel  between!  these  two  places^  but  wittiout 
any  overflow  of  the  adjoining  flats.  Previous  to  this  heavy  rain- 
fall, the  mean  flow  at  Eochester  had  been  for  a  month  about  460 


State  Engineeb  and  Subveyob.  383 

cqUo  feet  per  second.  At  Mount  MorriB  it  hlad  not  ayeroged,  for 
the  aeune  period,  more  than  125  oubio  feet  per  second.  The 
effect  of  this  rain  on  the  ground  waiter  of  the  flats,  is  strikingly 
fihowB  by  conix>ariBon  of  the  two  flows  on  the  Moont  Morris  and 
Bochester  diagram,  where  it  will  he  seen  that  on  September  3, 
the  flow  at  Moimt  Motrris;,  was  again  down  to  200  cnbic  feet  per 
second,  and  remained  below  that  figure,  except  for  slight  rises 
dne  to  rainfall  on  September  7  and  8,  and  September  15  and  18, 
nntil  October  15,  when  the  flow  rose  to  a  litftle  over  2,000  cnbic 
feet  per  second.  At  Rochester,  on  the  other  hand,  the  effect  of 
the  heavy  rainfall  of  August  29,  was  to  so  far  replenish  the 
depleted  ground  water  of  the  flats  las,  with  the  exception  of 
a  few  days  in  the  early  part  of  October,  when  the  flow  dropped  to 
about  800  cubic  feet  per  second,  to  keep  the  flow  up  to  about  1,000 
cubic  feet  i)er  second,  f oir  the  balance  of  the  year. 

In  order  to  further  illustrate  the  great  storage  value  of  the 
flarts,  we  may  note  that  the  drainage  area  at  Rochester  is  2.3  times 
that  at  Mount  Morris;  hence,  for  piopoptionate  yields  the  flow  at 
Rochester  should  be  2.3  times  that  at  Mount  Monris.  From  the 
diagrams  we  learn,  however,  that  during  August,  1893,  at  a  time 
of  extreme  dry  weather,  the  flow  at  Rochester  was  3.7  times  that 
at  Mount  Morris^  and  after  the  extreme  stoirm  of  August  29, 
which  replenished  the  ground  water  of  the  flafeai,  the  flow  at 
Rochester,  during  the  entire  leplenishing  i)eriod  (September, 
October  and  November),  was  more  than  five  times  tha±  at  Mount 
Morris. 

A  knowledge  of  this  constant  accession  of  large  quantities  of 
water  from  the  flats  leads  to  another  condufi&on  of  great  practical 
importance,  namely^  that  we  may  expect  to  realize,  at  Rochester, 
the  full  value  of  all  the  water  added  from  the  storage  at  Mount 
Morris;  that  is,  an  addition  of,  say,  700  cubic  feet  per  second  at 
Mount  Morris,  in  time  of  low  water,  will  be  likely  to  increase  the 
flow  at  Rochester  700  cubic  feet  per  second  more  than  it  would 
have  been  without  such  addition. 

In  order  to  show  more  strikingly  the  value  of  the  flats  for  such 
stcxrage,  we  will  now  compute  the  amount  stored  and  held  back 
therein* 
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Befeoring  to  Hafter  and  Beiker's  Sewuge  Disposal  in  the  United 
Staifces,  page  165,  we  find  a  tabuilated  stateanent  of  the  per  cenit 
of  empty  space  in  a  number  of  soils  aB  foUotwis: 


In  Illinois  prairie  soil,  tihe  vodds  are 55^ 

In  East  Winsdor,  Conneoticuit,  day  soil,  the  voids  are. . .  48.3 

In  coarse  river  sand,  tike  voids  are  from 38.4  to  41.0 

In  subsoils,  the  voddls  aire  ftom 34.6  to  42.6 

In  blowing  sands,  the  voids  are 44.7 


From  these  figures  we  leom  that  an  estimate  of  33  per  cent  of 
void  space  in  the  soils  of  the  flats  woxdd  be  very  conservative.  Bie 
mean  low  waltier  suirfaoe  of  the  river  channel  is  mostly  from  15 
to  20  feet  below  the  surface  of  the  flats.    We  will  also  assuime 
that  the  water  runs  out  of  the  upper  5  op  6  feet  quickly,  but  that  1"^ 
is  retained  and  delivered  slowly  fnom  the  balance.    We  have  ihen 
33  per  cent  of  say  12.0  feet  or  4.0  feet  in  depth  over  80  square  miles 
as  the  i)robaWe  available  ground  water  storage  of  the  flats.    For 
80     sqnaiPe     miles     this     amounte     to     (80  x  640  x  43,560  x  4)  = 
8,921,088,000  cubic  feet    If  there  were  any  way  to  conrtrol  ihiB 
ground  water  storage  of  the  flats,  it  -would  by  itself  furnish  an 
outflow  of  800  cubic  feet  -pear  second  for  four  months,  or  130  dHjys. 
The  diagram  herewith  submJtited,  taken  In  conjunction  with  the 
preoediiig  dJs(3UHBi0D,  shows  about  what  the  effect  of  this  gnoand 
water  storage  is  in  the  average  year.    For  instance,  on  refer- 
ring  to   Mr.  McOlintoek's   diagram  of   flow  at   Boohesiter,  it  is 
learned  that  the  effect  of  this  storage  in  June  and  July  of  last 
year  was  very  marked.    From  it  we  see  tiiat  the  rainfalls  of  these 
two  months  had  almost  no  effect  on  the  flow  of  the  stream  which 
must  have  been  supported  almos^t  entirely  from  the  ground  water. 
From  May  28  to  July  24,  the  delivery  of  the  stream  was  steadily 
downward: 

During  this  period  the  rainfalls  were  all  used  up  by 
the  demands  of  growing  vegetaition,  and  the  flo^ 
of  the  stream  was  that  due  to  stored  ground  wftter 
only,  except  possibly  a  very  slight  effect  from  the  rairfaU 
on  June  6,    By  July  24,  whaiti  may  be  termed  the  high  level  i^^ 
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mill-off  groond  water  of  tbue  flats  ww  entirely  exbaosted,  and 
tram  tiiat  time  <m  the  flow  waa  merely  due  to  tbe  deeper  seated 
grooad  water  of  t!lie  whole  area,  assisted,  however,  by  the  lela- 
tively  mane  rapid  delivery  of  the  flats.  It  may  be  remarked  that 
the  surface  stona^  of  the  lakes  of  tiie  lower  river  system:  is 
usually  about  exhausted  by  July  24. 

As  to  the  propriety  of  including  in  this  discussion 
the  area  of  the  Oanesaraga  flats  it  may  be  men- 
tioned that  high  water  is  stated  by  the  inhabitants  to 
only  occur  there  when  the  Genesee  is  full  to  overflowing 
and  is  therefore  mostly  the  result  of  baxskwater  from  the  Genesee. 
The  drainage  area  of  the  Oanesaraga  creek  is  259  square  miles, 
and  althou^  the  creek  dhannel  has  for  several  miles  only  slight 
declivity,  it  probably  has  capacity  enough  to  discharge  the  ordi- 
nary flood  flows,  provided  the  Geoesee  were  kept  within  its  banks. 

It  must  not  be  overlooked,  however,  .that  in  the  absence  of 
instrumental  surveys  an3rthing  said  on  this  point  is  subject  to 
modlflcation. 

As  a  flnal  conclusion  of  this  division  of  the  discussion  it  may 
be  said  that  the  construction  of  a  storage  dam,  130  feet  in  height, 
in  the  manner  and  at  the  point  proposed,  would  so  far  regulate  the 
flood  flow  of  the  river  as  to  prevent  any  disastrous  overflow  of 
either  the  flaits  or  the  exijosed  area  in  ttie  city  of  Bochester. 

With  intelligent  management  the  outflow  would  be  so  regu- 
lated as  to  run  the  river  channel  full,  or  nearly  full  (but  without 
overflow  of  flats)  up  to  about  June  1.  In  tiiis  way  danger  of  floods 
would  be  removed  and  the  benefits  of  the  ground  water  storage 
in  the  flats  retained. 

Again  the  storage  dam  would  render  possible  the  producing  of 
an  artiflcial  overflow  of  the  flats  in  April,  which  would  give  all 
the  benefits  of  silt  irrigation  at  a  season  of  the  year  when  tiier»e 
would  be  no  injury  to  any  one. 

The  storage  dam  would  furnish  means  for  controlling  such  an 
overflow,  both  as  to  depth  of  water  over  the  flats  and  as  to  lengtSi 
of  time  it  would  be  allowed  to  remain- 

We  will  now  discuss  briefly  the  possible  maximum  flood  flows 
of  the  river  and  the  effect  of  the  proposed  storage  reservoip  in 
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mitigating  their  severity.  Hie  data  for  thijs  portion  of  the  diflcw 
sion  is  scanty,  that  directly  applying  being  confined  to  Mr.  Kibbe's 
gaging  of  1890,  as  given  on  a  diagram  accompanying  his  report 
of  that  year,  and  the  gagings  of  last  year  made  at  Mt  Morris  and 
Ht  Eo^hester,  the  results  of  which  are  included  on  the  two  acconi' 
panying  diagrams  already  discussed.  As  stated  in  the  prelimi 
nary  report,  a  determination  of  the  maximum  floods  has  a  prs^cti- 
cal  bearing  on  the  length  of  spillway  to  be  provided  for  the  stor 
age  dam,  and  while  we  have  only  cursory  knowledge  of  their 
magnitude,  as  derived  from  direct  observation  on  tiie  stream 
Ylself,  we  may  learn  something  by  considering  the  flows  of  otiier 
streams  of  similar  topography  and  the  same  or  nearly  the  same 
drainage  area.  The  following  are  the  only  American  streams  of 
approximately  the  same  drainage  area  of  which  fairly  comidete 
statements  of  extreme  flood  flows  are  at  hand: 

(1)  The  Passaic  river,  in  New  Jersey,  with  an  area  of  watershed 
at  Little  Falls  of  773  square  miles.  The  highest  recorded  flood 
flow  is  that  of  September,  1882,  at  which  time  19,105  cubic  feet 
per  second  flowed.  This  would  be  at  the  rate  of  24.7  cubic  feet 
per  second  per  square  mile,  which  quantity  applied  to  the  upper 
Genesee  drainage  area  of  1,060  square  miles,  gives  26,182  cubic 
feet  per  second.  The  Passaic,  however,  can  not  be  taken  as  a 
safe  guide  in  this  particular,  because  it  has,  like  the  lower  Genesei*, 
a  considerable  area  of  flat  and  surface  storage.  As  indicatisg  the 
possibilities  of  extreme  floods  at  Rochester,  we  flnd  on  applj'iDg 
a  maximum  flow  of  24.7  cubic  feet  per  second  per  square  mile  to 
the  lower  Genesee  area  of  2,425  square  miles,  a  possible  flood 
there  of  59,898  cubic  feet  per  second.  Such  a  flood  would  sweei* 
through  a  large  area  of  the  city,  and,  if  long  continued,  would  do 
damage  amounting  to  hundreds  of  thousands  of  dollars  I^a- 
much  as  the  State  has  i>aid  extensive  damages  at  Rochester  on 
account  of  the  flood  of  1865,  such  figures  are  suggestive  as  to  tJu' 
desirability  of  reasonable  expenditlire  either  to  prevent  a  recur 
rence  of  the  flood  of  1865  or  of  the  much  larger  one  which  a  coin 
parison  of  flgures  actually  obtained  from  the  Passaic  shows  to  !><* 
among  the  possibilities. 

(2)  The  Raritan  river,  in  New  Jersey,  with  a  wa4:erBhed  abovt' 
tlie  point  of  gaging  of  879  square  miles.    This  stream  has  very 
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little  storage  anywhere  on  its  watershied.  The  drainage  area  is 
L'loatly  under  high  cultiyation,  only  13  per  cent  being  in  forest 
From  this  fact  its  extreme  flood  flows  are  likely  to  be  somewhat 
larger  proportionately  than  those  of  the  upper  Genesee,  with 
which  in  other  particulars  it  is  fairly  comparable.  There  have 
be^n  three  great  freshets  on  tliis  stream  during  the  present  cen- 
Unj,  in  1810,  18G5  and  1882.  The  following  are  some  of  the  par 
ticulars  of  that  of  1882 :  . 

On  September  22,  at  3  p.  m.,  the  flow  was  7,000  cubic  feet  per 
second. 

On  September  23,  at  3  p.  m.,  the  flow  was  35,000  cubic  feet  per 
second. 

On  September  24,  at  5  p.  m.,  the  flow  was  52,000  cubic  feet  per 
second. 

On  September  25,  at  7  a.  m.,  the  flow  was  7,000  cubic  feet  per 
second. 

Thus  giving  a  total  discharge  in  64  hours  of  6,489,000,000  cubic 
feet  or  3.36  inches  on  the  watershed. 

The  maximum  on  September  24  was  59.2  cubic  feet  i)er 
second  per  square  mile,  which  figure,  when  applied  to  the 
upper  Genesee,  gives  62,752  cubic  feet  per  second  from  the  whole 
area. 

(3)  We  come  now  to  a  case  nearer  our  own,  namely  that  of  the 
gT^eat  flood  in  the  Chemung  river  at  Ehnira,  in  1889,  at  which 
time,  according  to  the  thorough  study  of  Mr.  CoUingwood,  this 
sti^am  gave  a  maximum  flow  from  a  drainage  airea  of  2,05.5  s(|uarf» 
miles  of  138,000  cubic  feet  per  second,  equivalent  to  67.1  cubic 
feet  per  second  per  «qnaie  mile,  which  quantity  applied  to  the 
upper  Genesee  would  give  a  i>ossible  maximum  discharge  of 
71,126  cubic  feet  per  second. 

The  Chemung  drainage  area  joins  the  Genesee  area  on  the  east 
and  an  inspection  of  the  State  met<H>rological  bulletin  maps  shows 
that  the  rainfall  for  the  Chemung  area  must  be  about  the  same 
ajs  for  the  upi)er  Genesee.  We  may,  therefoiei,  consider  the  1889 
flood  on  that  river  a  little  in  detail,  the  more  especially  since  it 
occurred  in  the  period  of  general  heavy  rainfall  during  which 
the  dam  art:  Johniitown  broke,  and  at  which  time  the  Genesee 
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rber  at  BoGlie9ter  dischai^ged  20^000  eaMc  feet  per  aeocHid  as 
noted  oiE  a  preyious  page  of  this  report 

In  tte  vicinity  of  Elmira^  Ae  rainfalls  whidi  jMXxiuced  this  flood 
were.afl  follows:  At  Wellsboro,  36  miles  southweeterly,  tbe 
total  precipitajtLon  was  9.8  inchefi^  of  wkidh.  7.45  inclieB  f eU  after 
9  p.  nu,  of  May  31,  and  before  7  a.  m.,  of  June  1. 

At  Soatb.  Oanieteo,  about  45  miles  west  from  Elmira  and  only 
a  few  miles  east  of  tlie  dividing  ridge*  between  Oh.em.iing  and 
Genesee  dimnage,  the  total  rainfall  was  6.25  inches,  of  wbicb.  46 
incih.es  fell  in  three  hoars.  ai?wo  miles  west  of  South.  OuBsteo 
6.0  inches  fell  in  the  seme  time. 

At  a  number  of  other  points  in  the  vicinity,  rainfalls  of  from 
6.0  to  8.0  inches  in  not  more  than  10  to  15  hours  were  observei 

The  Ghemung  river  is  formed  by  the  junction,  a  sftiort  distance 
above  Elmira  of  the  Tioga,  Canisteo  and  Oohocton  rtvetBL 

The  Tioga  is  a  rapid  stream  heading  near  Blossburg  in  iKoga 
county,  Pennsylvania,  and  descends  to  its  junction  with  tihe  otiier 
streams,  a;t  rates  varying  from  80  feet  per  mile  at  its  head  to  11 
feet  per  mile  cut  its  mouidi. 

The  Oanisteo,  of  which  the  drainage  area  adjodas  the  SeneBee 
on  the  west,  has  slopes  in  its  lower  reaches  of  about  5.5  feet  per 
mile.  The  Ck>hoctan  is  also  a  stream  of  comparatively  low  dope, 
while  the  9hemung  iitself,  below  the  point  of  junctioin  of  the 
several  streams,  has,  for  some  distance,  a  slope  of  5.9  feet  per  mile? 
although  through  the  city  of  Elmira,  the  slope  is  only  3.5  per  mile. 

We  have  then  the  Tioga,  a  rapid  stream  of  750  square  mil® 
drainage  affea;  the  Oanisteo  much  less  rapid,  with  a  draina^ 
area  of  780  square  miles;  the  Oohocton,  also,  only  modera/tdy 
rapid,  with  an  area  of  425  square  miles,  and  the  Chemung  direcitly 
above  Elmira,  draining  about  100  square  miles,  maldng  a  total 
of  2,055  square  miles,  as  already  noted. 

The  net  results  of  a  rainfall  ait.  the  end  of  May,  when  ^ 
groimd  water  was  high,  of  from  6.0  to  10.0  inches  over  an  enta* 
area,  varying  in  composition  in  the  manner  indicated,  was  a  flood 
sf  suioh  unprecedented  magnitude  that  its  lilce  may  probably  not 
occur  again  in  a  century,  and  the  practical  questioai  is  wheti^^ 
the  spillway  of  the  Genesee  ertroFage  dam  should  be  designed  ^* 
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ref erenoe  to  ibe  pOBEdble  extiremje.  IbMn^  into  aeoonmt  the  diar- 
acter  of  the  rainfall — that  ia,  its  duiMBatioii  and  the  tendency 
to  heavy  falls  in  24  hoorSy  the  chai^acter  of  the  drainiage  area^  the 
data  derived  fnoon  atadying  the  flood  floiwB  of  oither  streamB  of 
which  the  drainage  aai^eaa  nxe  knoiwn,  and  some  oif  which  have 
been  cited  in  the  foregoing,  and  the  fact  that  the  present  dam  at 
Moontt  Moiris,  with  a  spillwtajy  337  feet  in  length  and  10  feet  from 
ca?eBt  of  spillway  to  top  of  parapet  wall,  has  never  yet,  in  50  years 
servioe^  been  taxed  beyond  its  capacity  to  discharge,  it  has 
seemed  to  the  pi^esent  writer  that  the  length  of  spillway  of  400 
feety  tentatively  assumed  for  the  pnrpose  of  the  preliminiary 
repo(rt^  oonld  be  fairly  settled  upon  as  sofficient  for  any  probable 
demands.  In  airriving  a^  this  conclusion  it  has  been  farther 
assumed  that,  inasmnch  as  the  extreme  flood  flows  are  of  short 
dnration,  a  maximum  depth  on  spillway  of  10  feet  could  be  allowed. 
This  gives  for  400  f«et  length  a  disdiarge  of  abouit  41,000  cable 
feet  per  second,  equivalent  to  38.8  cubic  feet  i>er  second  per  square 
mile. 

It  may  be  further  stated  that  before  amving  at  the  foregoing 
condufiion,  so  far  as  the  writer  knows,  all  the  American  li'tleiRature 
of  stream  flow  in  relation  to  rainfall  has  been  examined.  Its 
voluminousness,  however,  prevents  more  specifio  refereno^  in  this 
place. 

As  a  flnal  qneetion  we  will  consider  in  detail  the  effect  of  the 
storage  provided  by  a  dam  130  feet  in  height  in  preventing 
disastrous  overflows  in  the  broad  valley  below. 

In  the  first  place  the  storage  provided  by  such  a  dam  will  be, 
as  shown  by  Mr.  Bailey's  tabnlation,  accompanying  his  report  of 
J890,  from  7,040,000,000  to  7,670,000,000  cubic  feet,  the  exact 
quantity  depending  npon  whether  Site  Na  1  or  Na  2  is  finally 
selected;  7,500,000,000  cubic  feet  wonld  amount  to  nearly  3  inches 
over  the  whole  drainage  are& 

On  examining  the  reoords  of  greatest  rainfalls  in  24  houin,  in 
columns  (2),  (6),  (7),  (8),  (9),  (10),  (11),  (14),  (15)  and  (16)  in  Table 
Ko.  7,  we  find  that!  we  aire  likely  to  have  two  inches  of  predpitar 
tioB  in  24  hours  dnring  the  months  of  December,  Jannaiy,  Feb- 
ruary and  March,  at  which  season  w«  may  further  expect  to  have 
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at  .timies  tbe  gtromiiid  frozesi^  amid  at  the  same  time  a  oonedderBble 
body  of  snow,  -wiiicii  may  likewise  be  mieited  by  a  heavy  raimfall . 
We  miay  aaBfome  the  oomtribatLon  fixmi  much  soorce  sufficieiitt;  to 
make  a  raii]K)!ff  ot  3  incheB  in  24  houiB,  or  eDOogh  to  oomplebdy 
fill  itjhe  reseiTvoiir  oreated  by  a  dam  130  feet  m  heagbt  If  bqcSl  a 
ron-ofl  oocnipied  thiree  days  time  it  would  be  ait  the  m.eaa  rate  of 
about  29,000  cubic  feet  per  second. 

The  maDOgement  of  the  reservodr  would  otrdinaiiily  be  Bucfa.  as 
to  leave  it  empty  alt  the  end  of  January.  If  thien  the  peservoir 
were  to  be  completely  filled  duTing  February  or  Mapdh  by  msdi 
an  ertireme  infiow  as  we  have  just  discufised,  the  natarai  ctmase 
would  be  to  gradually  draw  it  welQ  down  through,  the  sluioea 
leaving  ample  apace  for  ritioarage  of  the  (heavy  fiow  of  May.  Wo«t- 
ing  on  these  liiieB  probably  the  lower  Geneeee  vwuld  not  go  out 
of  itB  njsutnral  diainniel  more  than  once  or  twice  in.  a  ceaituiy. 

The  most  unfavorable  case  that  can  be  assumed  is  that  of  the 
occurrence  of  an  extreme  nin-ofif  when  flie  reservoir  is  full  to  the 
flow  line.  Even  under  such  circumstances  the  reservoir  vnJl  stOi 
act  as  a  greart:  mitigator  of  an  extreme  flood  flow,  as  may  be  seeai 
bj  -inspecting  Table  No.  8,  which  has  been  prepared  spedaJly  to 
illustrate  the  point  in  question.  The  following  discussion  wiU 
indicate  the  principle  embodied  in  this  table. 

As  already  stated,  the  efficiency  of  the  proposed  storage  reser- 
voir as  a  flood  moderator  will  dei)end  upon  the  storage  capad^ 
in  relation  to  the  quantity  of  water  flowing  in  from  the  drainage 
area.  This  capacity  includes  all  storage  space,  whether  above  or 
below  the  crest  of  the  overflow  weir,  which  may  be  available  at 
any  time  of  heavy  storm.  Water  is  stored  in  the  space  above  t^e 
crest  only  temixyrarfly,  but  this  space  may  still  play  an  important 
part  in  reducing  the  maximum  discharge  below  the  reservoir,  by 
extending  the  time  v^thin  which  the  total  surplus  has  to  be  passed 
down. 

Inasmudi  as  extreme  flood  flows  are  of  short  duration,  we  may 
neglect  the  effect  of  evaporation,  absorption  and  leakage^  whence 
it  becomes  evident  that  the  discharge  by  the  overflow  weir  or 
sluices  wiQ  be  equal  to  tlie  quantity  received,  less  the  quantLlTf 
retained,  whether  temi>orarily  or  otherwise. 
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We  will  aasume  that  the  wofcer  etanda  at  the  level 
of  lire  creet  at  the  iDBta&t  when  the  inflow  beoomieB  equal  to 
dO,000  cubic  feet  x>er  second,  and  that  the  inflow  remains  confitant 
at  that  figure  for  24  hours,  aftei*  which  it  gradually  decreaBe& 
We  desire  to  determine  the  length  of  time  which  will  ela()Be  before 
the  outflow  reaches  30,000  cubic  feet  per  second,  and  ihe  approxi- 
mate time  it  will  remain  at  about  that  figure  With  the  follow- 
ing notation: 
h  =  any  given  height  above  the  crest  in  linear  feet  and  hj,  h.^, 

hs,  etc.,  successive  equal  heights, 
c  =  storage   capacity  corresponding  to   h,  and  Ci,  c»,  Cg,  etc., 

successive  capacities, 
q  =  discharging  capacity  of  the  overflow  weir  in  cubic  feet  per 
second,  as  determined  by  the  formula  Q  =  ii.3  y  h^  x  1 
for  the  given  values  of  h,  hj,  hg,  hg,  etc. 
Qp  =  the  meam  discharge  in  cubic  feet  per  second  for  any  given 

period,  as  for  instance,  Qp  = ■ and 

2 

Qhj     +      Qhg 

Qpi  = ,  etc. 

a 

S  =  inflow  from  drainage  area,  taken  in  the  present  case  at 

30,000  cubic  feet  per  second;  and 
t  =  t3ie  time  in  seconds  in  which  the  water  will  raise  to  any 

given  value  of  h  above  ores! 
Whence  we  have  the  formula, 


t  = 


S-Qp 
by  which  Table  No.  8  has  been  computed. 
On  referring  to  Table  No.  8  we  learn: 

(1)  That,  with  water  surface  in  reservoir  at  level  of  crest  of 
overflow  weir  and  a  constant  inflow  of  30,000  cubic  feet  per 
second,  it  will  be  about  6.5  hours  before  the  outflow  will  reach 
15,000  cubic  feet  per  second. 

(2)  Thait  under  the  same  con<Utions  it  will  be  about  24  hours 
before  the  outflow  will  reach  approximately  30,000  cubic  feet  per 
second. 
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(3)  Inaszanch.  as  the  original  assumption  wajs  tiiiat  the  inflow 
should  only  be  at  the  rate  of  30,000  cubic  feet  per  second  for  24 
hours  and  then  graduallj  decrease,  we  may  therefore  say  that  the 
flow  at  rate  of  about  30,000  cubic  feet  per  second  would  only  be  for 
say  two  or  three  hours,  instead  of  at  least  24,  as  it  would  have  been 
without  the  assistance  of  the  surface  storage  of  the  reservoir. 

(4)  The  total  inflow  in  22.5  houis  wotuld  be  2,431,782,000  cubic 
feet,  of  which  34  per  cent  of  the  whiole  would  be  stofred  during 
theut  time  tempoirarily  in  the  reservodr. 

Other  deductions  can  be  made,  but  the  foregoing  are  enonigh 
to  fiihaw  the  gieait  preuctical  value  of  such  a  reBervoir  bb  a 
moderaitoir  of  floods  even  when  entinely  fiUed  at  the  b^inntng  of 
the  ma,yim.um  flow. 

In  tiie  same  way  if  we  assume  the  reaervoir  full  and  an  inflow 
at  the  rate  of  40,000  cubic  feet  per  second,  we  learn  on  maMng 
the  numerical  computation  that  about  19  hours  would  elapee 
beforre  the  ouitflow  would  reach  approiximately  thlat  amount, 
in  whjich  time  a  depth  of  ten  feet  would  be  reached  on  the  crests 
The  total  inflow  in  19  hiours  would  be  2,904,735,000  cubic 
feet,  of  which  1,865,942,000  cubic  feet  would  flow  out  and 
1,038,793,000  cubic  feet,  or  nearly  36  per  cent  of  the  whole,  would 
be  stoned  temporarily  on  the  surface  of  the  reservoir. 

On  referring  to  page  96,  the  statement  wiU  be  found  that  flood 
difichiargea  at  Bochester,  of  from  about  13,000  to  14,500  cubic  feet 
per  second,  and  from  these  quantities  up  to  20^000  cubic  feet  per 
second,  represent  more  otr  less  flooding  of  the  flats  above  Bochesber. 
This  statemenit  must  not  be  talcen  to  mean  that,  when  sudi  flows 
take  place  at  Bochester,  the  inflow  to  the  flats  is  anything  like  as 
small  as  15,000  to  20,000  cubic  feet  per  second.  Table  Na  8,  may 
serve  to  eof orce  the  statement  that  the  inflow  to  the  flats  from  the 
whx>Le  trilbutary  area  may  be,  at  times,  as  large  as  100,000  cubic 
feet  per  second,  and  ibeane  still  be  no  serious  flood  at  Bochester. 

Maldng  a  rapid  resume  of  the  whole  matter,  and  we  may  say 
that  the  benefits  to  be  derived  from  the  construction  of  the  pro- 
posed Genesee  liveop  stoange,  are: 

(1)  The  furnishing  of  an  adequate  supply  of  water  to  the  eastern 
sectLon  of  the  western  divisilon  of  the  'Erie  canal,  under  any  and  all 
ciroumstancea. 


Statb  Bnginbbb  and  Subveyob.  893 

(2)  A  great  iiusrease  in  tite  peimsuDieaDft  waiter  power  of  the 
GteEHesee  liYeir  at  Mount  Moiria^  Bockester  and  intennediate  points. 

(3)  The  protection  of  the  Genesee  flats  and  the  city  of  Boohester 
firom  destmotlye  floods. 

If  we  oompane  the  estimated  ooet  of  ihe  pixxpoded  storage  with 
the  oo0t  of  other  large  storage  piFojectB^  we  find  that  the  Qeneaee 
storage  will  compare  very  favorably  with  other  lai^e  ppojectB  of 
this  cftiaracter  thns  far  carried  out,  as,  for  iDBtaiice: 

(1)  The  Sweetwater  masoEury  dlam.  in  OaliforDia^  where 
784,080,000  cubic  feet  are  stored,  coet  f 938.70  per  million  cubic 
f^et  stored. 

(2)  The  Hemmet  Valley  masonry  dam  in  Oalif omia,  where 
6,111,280,000  cubic  feet  are  stored,  cost  |229.10  per  million  cubic 
feet  stored. 

(3)  The  Periar  masonry  dam  in  India,  where  6,969,600,000  cubic 
feet  are  stored,  cost  f  106.76  per  million  cubic  feet  stored. 

(4)  The  Betwa  masomy  dam  in  India  where  1,603,008,000  cubic 
feet  are  stoned,  cost  |204.25  per  million  cubic  feet  stored. 

TaJdng  the  total  cost  of  the  Genesee  river  storage  dam,  130  feet 
in  height,  at  f  2,400,000,  and  the  storage  at  7,700,000,000  cubic 
feet,  and  we  derive  a  cost  per  million  cubic  feet  stored  of  f311.69. 

On  taking  the  total  cost  at  f2,600,000,  and  the  storage  at 

7,100,000,000  cubic  feet,  and  we  have  a  cost  per  million  cubic 

feet  stored  of  f366.20. 

Eespectfully  submitted. 

GEORGE  W.  RAPTER, 

Engi/neer  in  Cha/rge. 
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ON 


Movable  Bridges  as  Used  in  Europe 

WITH 

Speoial  Bbfbbibncb  to  thb  B&idoe  oyer  the  Erie  Canal  at 

West  Main  Street,  Boohester,  as  well  as  the  General 

Application    of    such    Bridges   to   City    Streets 

Along  the  Entire  Line  of  the  Erie  Canal. 


APPENDIX  F. 


R0GHB6TEB,  N.  Y.,  Jcmuary  16,  18^5. 

Hon.  Campbell  W.  Adams,  State  Engineer  cmd  Surveyor ^  Albany^ 
N,  Y,: 

Dear  Sir. —  In  accordance  with  your  instracti.ans  of  September 
5,  1894,  I  have  examined  the  variaus  forms  of  movable  bridges 

u«ed  in  Europe,  with  reference  to  thleir  applicability  to  the 

♦ 

conditions  obtaining  at  West  Main  street,  in  the  city  of  Bochester, 
as  well  a«  to  the  conditions  generally  governing  the  use  of  eiuch 
bridges  along  the  li'ne  of  the  Erie  canal,  and  have  the  honor 
to  sfubmit  herewith  my  report  relating  to  the  sami^. 

By  act,  chapter  652,  Laws  of  1894,  an  appfpopriartion  was  made 
for  the  purpose  of  either  repairing  the  Irft-bridge  constructed 
in  1889,  at  West  Main  street,  in  Rochester,  or  else  to  prepare 
plans  for  a  new  bridge  at  that  place,  the  decision  of  just  which 
to  do  being  left  by  the  terma  of  tlie  act  to  the  honorable  State 
Engineer  and  Surveyor. 

In  view  of  this  state  of  affairs,  it  seems  proper,  before  ap- 
proaching the  Biain  subject,  to  discuss  briefly  at  this  time  tiie 
conditions  governing  the  use  of  movable  bridges  along  the  line 
of  the  Erie  canal.  Especially  is  it  desirable  to  consider  fully 
the  reasons  for  and  against  the  use  of  such  bridges,  (1),  because 
of  the  several  bridges  of  that  class  heretofore  constructed,  sonio 
are  likely  to  be  renewed,  on  account  of  either  unsatisfactory 
operatioii,  or  because  the  traffic  of  the  streets  wheaneon  they  are 
situated  has  Increased  so  greatly  as  to  render  more  extensive 
accommodations  for  street  traffic  imx)erative;  and  (2)  because,  in 
a  number  of  cases  where  fixed  bridges  with  steep,  graded  ap- 
proaches were  erected  at  the  time  of  the  original  constructLon 
of  the  Erie  canal,  the  growth  of  the  towns  has  rendered  the  old 
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bnidges  with  steep  grades  inapplicable,  and  imue  fonii  of  ne\s 
oanflrtru€t}on  mere  in  line  with  the  coinditiioiis  existing  &t  tiie 
present  time  ij9  necessary. 

In  order  to  emphasize  this  sitatement,  we  may  po^t  out  that 
when  the  Erie  canal  wae  opened,  in  1823-1825,  what  are  now 
die  metropolitan  dties  of  Buffalo,  Rochester,  Syracuse,  Utica 
and  Albany,  were  then  small  towns,  with,  at  the  best,  but  a 
few  thousand  inhabitants,  while  many  large  Villagefiy  saeh  as 
Albion,  Palmyra,  Newark,  Lyons,  Tittle  Falls  and  others  luni 
hardly  come  into  existence. 

Generally  speaking,  the  canal  was  located  either  entirely  out 
side  the  limits,  or  in  the  outskjirts  of  the  towns,  s»  they  existed 
at  that  date.  The  bridges  originally  erected  along  the  entire* 
line  were  niostly  of  a  form  suited  only  to  country  roads;  tlir 
approaches  were  usually  steep,  in  some  ca^es  as  mu<ch  as  seven 
or  eight  feet  to  the  100.  / 

After  the  completion  of  the  canal,  a  great  era  of  material 
prosx>erity  began,  during  which  the  inland  towns  grew  rapidlT. 
many  of  tbem,  as,  for  instance,  Rochester,  Syracuse  and  Utica. 
»I)treaidang  out  and  stretching  for  long  distances  on  both  s3de^ 
of  the  canal. 

On  the  more  impoi'tant  business  streets  of  these  cities,  the 
original  steep  approaches  were  lengthened  out,  with  grades  of 
from  four  to  fire  per  100,  while,  on  back  streets  of  little  traffic, 
many  of  the  oiliginal  api>roacihes  remain  practically  unaltered 
to  this  date. 

Again,  as  time  went  on  there  came  a  demand  on  the  mo^" 
important  business  stivets  that  greater  facilities  be  afforded  t«T 
street  traffic,  which  finally  led  to  the  construction  of  a  number  rf 
swing  and  lift-bridges. 

The  first  solution  of  the  problem  was  by  the  use  of  swin? 
bridges,  placed  on  central  piers.  Such  bridges  are,  howev»». 
very  unsatisfactory  to  the  boatmen  by  reason  of  bein^  con 
structed  with  narrow  water-ways  at  each  side  of  a  cenTT;i. 
pier,  and  their  construction  has  been  discontitiued.  Moreovrt*. 
such  bridges  must  necessarily  be  very  narrow,  as  otherwise  ti»- 
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width  of  the  central  pier  on  which  they  stand  beodnee  too  great 
for  the  width  of  the  canal ;  ftrom  whienoe  it  reealts,  that,  taking 
into  account  the  present  asismned  necessity  for  wide  bridges, 
those  of  the  swing  pattern  may  be  considered  inaipplicable. 

It  may  be  remarked,  in  passing,  that  balanced  siwing-bridgea,  of 
the  English  pattern,  can  not  be  used  in  the  majority  of  places 
where  movable  bridges  are  requii-ed,  because  of  lajcik  of  space  at 
the  sides  in  whidi  to  locate  and  operate  them;  or,  at  amy  rate, 
their  adoption  would  necessitate  the  aicquiring  of  some  land  out- 
aide  the  line  of  the  canal  property;  and  usually  the  miovable 
bridges  are  required  in  localities  where  the  acquiring  of  such 
would  be  a  source  of  large  expense.  Moreovier  such  bridges 
when  constructed  of  some  width  present  special  difficulties  which 
would  inevitably  limit  their  use. 

A  further  consideration  of  the  problem-  finally  led  to  the  con- 
struction of  a  niimber  of  lift-bridges,  the  first  of  these  having 
been  erected  about  16  fears  ago  at  Allen  street  in  the  city  of 
Rochester. 

The  generjvl  ])lan  followed  at  that  time  was  a  pair  of  x>arallel 
overhead  girders  standing  on  corner  posts,  with  a  counter- weightx^d 
bridge  platform  suspended  therefrom;  the  operating  mechanism 
being  some  foran  of  hydraulic  motor  from  which  the  power  waH 
transmitted  to  an  overhead  shaft  with  pulleys  for  counter- 
weighted  cables,  by  means  of  a  cable.  A  number  of  such  bridges 
liave  been  constructed  at  Rochester  aind  at  other  points,  and 
there  is  now  a  considerable  demand  for  movable  bridges  of  sonu* 
sort  in  all  of  the  large  towns  along  the  likie  of  the  Erie  canal. 

Ha\ing  thus  presented  briefly-:  the  general  history  of  movable 
bridges  as  applied  to  the  Erie  canal,  we  may  now  consider  the 
spc^fic  case  of  West  Main  street  at  Rochester.  This  case  is 
especially  interesting  because  it  illustrates  some  of  the  changes 
in  the  popular  demand  for  movable  bridges  over  the  Erie  canal  in 
the  large  interior  streets  of  the  Btate,  which  have  taken  place  in 
the  last  20  years. 

Tlhe  situation  at  West  Main  street  is  rather  peculiar.  West 
^fain  street  itself  crosses  the  Erie  canal  at  an  angle  of  a;bout 
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45  degreas,  whale  near  by  Caledonia  avenue  cn'oaaes  nearly  at 
right  angles.  It  thna  beoonies  necessary  to  consider  the  bridging 
of  these  two  streets  together.  The  two  original  fixed  overhead 
bridges  were  removed  .in  1875,  the  steep  approaches  cut  do^Ti, 
and  a  suigle  swing-bridge  substituted,  crossing  the  icanal  at  rig'ht 
angles  and  so  placed  as  to  fairly  acoommodate  tHie  traffic  of  both. 
West  Main  street  and  Caledonia  avenue. 

The  single  swing-bridge,  however,  was  hardly  satisfactory  to 
the  i)eo|ple  of  either  streets,  and  finally  the  decided  expreafidon 
of  such  dissatisfaction  led  to  the  construction,  a  few  yeaits  ago, 
of  two  liftrbiridges  of  the  type  already  described,  on  th*- 
lines  originally  occupied  by  the  fixed  bridges  referred  to  as 
reiujoved  in  1875. 

The  several  changes  which  have  taken  place  at  Wes^t  Main 
Htreet  within  the  last  20  years  serve  to  illustrate,  saUenUy,  no^ 
thoroughly  the  construction  of  public  works  is  amenable  to 
public  opinion  in  the  United  States.  The  original  fixed 
bridges  at  West  Main  street  and  Caledonia  avenue  were  removed 
in  obedience  to  such  a  demand  in  1875.  The  single  swing-biridg«\ 
which  took  the  place  of  the  fixed  bridges,  having,  on 
trial,  pmved  unsatisfactory  to  the  street  traffic,  it  was  then 
i^enioved,  and  the  present  lift-bridges  substituted  thert 
for;  the  fact  that  one  of  the  new  bridges,  or  rather  the  fact  that 
the  West  Main  streiet  bridge  last  constructed  is  unsatisfactory 
in  its  mechlanical  appliances  is  in  reality  the  reason  for  die 
preparatiomt  of  this  report. 

It  is  no  part  of  my  intention  to  criticise  in  ajny  way  tie 
(liosign  or  consitruction  of  any  of  the  structures  of  the  class  under 
discus-sion  thus  far  used  at  West  Main  street,  or  at  any  other  point 
on  the  Erie  canal.  It  may,  however,  be  very  properly  pointed 
out  that  some  of  these  structures,  at  any  rate,  have  been  erecte<i 
rathout  duje  regard  to  all  the  attemding  circumstances.  For 
such  a  condition  of  affairs  the  popular  demand  for  immediate 
results  must  be  considered  as  in  some  degree  responsible.  This 
has  undoubtedly  led  to  thle  hurried  desdgn  in  some  c>ases  of 
bridg(»s  for  partimlar  loralitief?,  without  du^  regard  to  all  thedr- 


i 


Kb 


^l 


asp 

etc 

.en 


t 


re 


A- 

a 


c 

1 


cf 

( 

ib 
ail 
op 

Or: 
I 


6  to 

{.en 


a 
»»■ 

i 
< 

c 


1 


\ 


State  Enginsbb  ahd  Subystob.  401 

(Mimstances    which    should    be    taken    into    account    at    such 
localities. 

As  regards  the  mechanical  lift-bridges,  they  have,  generaJly 
speaking,  scTved  the  purpoise  thus  far  in  the  New  York  inland 
cities.  Bat,  as  a  generail  pipopoaition,  their  necessary  lack  of  sym- 
metry condemns  them  for  future  use.  If  the  American  cities  are 
ever  to  reach  the  high  plane  of  finish  and  artistic  adaptatiooi  of 
means  to  the  desired  end,  whichi  cliaracterizes  the  Eoropeaii' 
c^ities,  ouir  muni<dpal  engineeiTB,  and  especially  those  charged  with 
bridge  design,  must  consider  the  artistic  as  well  as  the  merely 
iis«>ful  features  of  the  case.  The  future  growth  of  the 
towns,  as  well  as  the  canal  traffic,  must  also  be  taken  into 
account 

Nothing  impresses  the  vlaitor  to  the  European  cities  more 
tlian  the  elegant  appearance  of  the  various  classes  of  bridgea 
In  many  places  where  bridges  are  required  over  canalsi,  large 
open  spaices  have  b^*en  left,  and  the  bridge,  by  effective  architec- 
tural treatment,  made  the  oentral  point  of  attraction  of  the  open 
space.  In  other  oases,  embankments  and  quays  of  the  most 
expensive  character  have  been  constructed  along  stireams  pass- 
ing through  the  towns,  in  order,  largely,  to  give  the  full  architect 
tural  value!  of  the  river  bridges  as  a  part  of  the  effective  adom- 
niiont  of  the  town. 

It  is  the  use  of  engineering  skill  of  this  high  order,  whliich 
has  made  the  European  cities  so  far  superior  in  mere  finish  to 
our  own;  and  it  is  the  belief  that  an  enlightened  public 
opinion  will  demand  the  use  of  a  similar  class  of  skill  in  the 
future  public  works  of  this  State,  that  leads  to  this  brief  discus^ 
rtion  of  the  artistic  side  of  the  question,  as  opposed  to  the  mere 
utilitarian,  at  this  time. 

As  a  general  proposition,  we  may  say,  that  nothing  adorns  a 
city  more  than  fine  bridgea 

During  my  absence  In  Europe,  the  subject  of  movable  bridges 
has  been  discnissed  at  length  by  different  citizens  in  the  newa- 
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papers  of  titus  city,  and  yarioas  renuedies  fkyr  the  difficulties  wbidi 
exist  here  have  been  ppopofsed.  One  of  these  neniedies 
contemplates  the  lowering  of  th  canal  through  the  en- 
tire bn^ess  portion  of  the  city  of  Rochester,  locking  diowii 
into  a  lower  level  at  berth  ende,  the  surpluB  water  of  the  lockage 
to  the  lower  level  being  dlspolsed  of  by  a  deep  channel  con- 
structed either  indepiendontiy,  or  connected  with  deep  city  sewers, 
now  dirsdharging  below  the  brink  of  thie  upper  Genesee  falls. 
With  an  ample  supply  of  water  to  tbe  east  of  the  proposed  low 
level,  the  chief  objection  that  could  be  urged  against  this  plan 
would  be  the  delay  and  annoyance  to  navigation  caused  by  add- 
ing two  new  locks.  But  so  long  as  the  canal  for  a  long  distance 
east  of  Rochester  must  be  fed  from  Lake  Erie,  this  particalar 
plan  may  be  dismissed  as  on  the  whole  not  specially  feasible, 
although  is  is  recognized  that  if  necessary  a  construction  could  be 
made  which  would  obviate  the  difficulty  of  feeding  from  the  west. 

Senator  C  R.  Parsons  has  proposed  to  change  the  line  of  the 
canal  to  a  new  location,  either  wholly  or  in  part  outside  of  t3ie 
city.  This,  also,  is  probably  feasible,  but  involves  so  extensive 
surveys  before  one  could  discuss  it  ib  detail  satisfactorily  that  I 
can  do  no  more  at  pre^nt  than  to  merely  call  attention  to  it  as 
one  of  the  remedies  which  has  been  proposed. 

J.  Y.  McOlintock,  O.  E.,  city  engineer  of  Rochester,  has  pro- 
-poBed  as  a  remedy  for  the  difficulties  at  W(*st  Main 
street,  the  building  of  fixed  overhead  bridges  with  long  flat 
approaches,  the  grades  of  which  shall  not  exceed  3  to  3.5  jHn- 
100,  and  as  this  plan  possesses  the  merit  of  being  in  line 
with  nearly  the  universal  x^nactice  in  England  and  Prance,  we  moy 
properly  discuss  it  a  little  in  detail.  Before  so  doing,  however,  I 
will  give  a  short  account  of  my  studies  of  movable  bridges  as 
applied  to  inland  navigable  canals  in  Europe. 

The  inland  canals  of  England  differ  from  our  own  in  two 
pespeicts:  (1)  They  are  all  owned  by  private  corporations,  or 
public  trusts;  (2)  they  are  operated  throughout  tlie  enti're  year. 
By  cofurtosy  of  James  Forrest,  Esq.,  secretary  of  the  Institution 
of  Civil  Engineers  of  England,  I  was  furnished  with  introduc- 
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tions  to  the  managers  of  a  nuinber  of  the  princii>al  canaJs  of 
Eni^land,  as  well  as  to  the  manaigers  of  the  principal  dock  cor- 
porations of  Txmdofn,  Liverpool,  etc  These  gentlemen  are  lead- 
ing d\il  engineers,,  and  all  manifested  great  interest  in  my 
investigatiions;  several  of  them'  expressed  considerable  surprise 
that,  under  any  cireumstanaes,  we  should  think,  for  a  moment,  of 
cutting  down  and  removing'  fixed  bridges,  with  a  view  of  sub- 
stituting any  form  of  meidhanioally  operated  bridge  whatever. 
In  dock  practice  w^here  vessels  with  high  masts  require  passage,  a 
balanoed  swing-bridge  has  been  used  extensively  abroad,  and  a 
number  of  bridges  of  that  class,  which  have  been  in  use  over  50 
years,  and  which  are  still  doing  their  work  satisfactorily,  we(re 
seen  about  the  different  docks  of  Txmdon,  where  the  experience 
with  this  class  of  bridge  extends  over  more  that  100  years.  The 
opinion  of  the  engineers  of  the  London  docks  was  quite  decided, 
that  taldng  into  account  expense  of  maintenianoe  It  wKmld  be 
cheai>er  to  build  in  city  streets,  where  it  could  be  dKme,  fixed 
bridges,  with  which  the  expense  of  maintenance  must  be,  of 
necessity,  when  properly  constructed,  little  or  nothing. 

The  G^rand  Junction  canal,  of  wihich  Hubert  Thomas,  Esq.,  Is 
general  manager,  is  the  longest  canal  in  England,  all  under  one 
management,  the  length  being  somewhat  over  200  miles.  This 
canal,  with  certain  others,  connects  London  with  Birmingham, 
and  with  its  various  ramifieations  passes  through  some  of  the 
most  populous  portions  of  England.  Most  of  the  bridges  are 
fixed,  with  grade  of  approaehes,  from  one  in  20  to  one  in  30,  say 
an  average  of  one  in  25. 

Thjere  are,  however,  a  few  movable  bridges  along  the  line  of 
tihjs  canal,  of  the  swing-bridge  pattern.  ^ 

The  Aire  and  Oalder  canal  may  also  be  mentioned  as  one  of 
the  mora  extensive  inland  navigations  in  England. 

By  courtesy  of  W.  H.  Bartholomew,  Esq.,  general  manager  o?f 
the  Aire  and  Calder  canal,  I  was  furnished  with  a  written  state- 
ment rela/tive  to  the  bridges  on  thi^  canal,  from  which  it  appears 
that  here,  as  elsK^whkM^  in  England,  the  briidges  are  mostly  fixed, 
although  there  ane  a  few  swing-bridges^  and  one  bridge  of  the 
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bascule  pattern,  to  be  discuBEPed  at  length  further  on  in  tihis 
report. 

On  the  LiYeipool  and  Leed-s  canal,  which  passes  through  the 
thiokly-populated  maniufacturing  districts  of  Lancashire  and 
Yorkshire,  the  bridgeiB  are  nearly  all  of  the  fixed  tj'pe. 

DeOoupcy  Meade,  Esq.,  city  engim^r  0(f  Manch^efiter,  stated 
that  in  Manchester  the  traffiic  on  both  the  canals  and  the  i^treetsi 
was  80  great  as  to  render  any  interruptloin  of  eithter  imprac- 
ticable. Bridges  over  canals  in  that  vicinity  are,  therefore,  per- 
force, of  neicessity  of  the  fixed  paitterm.  Soi  far  ha£^  this  feeling 
extended,  that,  even  on  the  Manchester  ship  canal,  two  high- 
ways have  been  carried,  by  heavy  embankmentB  and  elaborate 
bridges,  far  enough  above  the  line  of  the  canal  to  leave  a  clear 
headway  of  75  feet^  wMcb  is  the  opening  required  for  the  paer 
sage  of  large  ocean  sfteamsMpB.  Plate  Vn.  Dlustrates  one  of  the 
bridges  of  this  character  over  the  Manchester  ship  canal.  In 
cases  where  the  conditionB  were  such  along  the  line  of  the  Man- 
chester ship  canal  as  not  to  adtnlt  of  elevated  fixed  bridges, 
swing-bridges,  olperated  by  hydraulic  machinery,  have  been  used. 
As  a  matter  of  interest,  it  may  be  stated  that  the  Bridgewater 
canal,  an  ordinary  inland  canal,  has  been  carried  across  the  line 
of  the  Manchester  ship  canal  by  means  of  an  hydraulicly-operated 
swing-bridge,  arranged  with  gates  at  the  ends,  which  permit  the 
opening  of  the  bridge,  whenever  vessels  are  required  to  pass 
through  the  ship  canal,  without  the  loss  of  any  oon«iderablc 
amount  of  water  from  thie  aqueduct  of  the  inland  canal. 

By  courtesy  of  Sit  E.  Leader  Williams,  chief  engineer,  I  was 
given  facilities  for  witnessing  the  operation  of  this  aqueduct 
bridge,  whilch  is  known  as  the  Barton  aqueduct  Its  perfect 
mechanism  may  serve  as  a  model  for  similar  structures  through- 
out the  world.  Before  finally  deciding  to  build  thiei  Barton 
aqueduct  in  the  form  of  a  swing-bridge,  various  plans  were 
thoroughly  studied  by  the  canal  engineera.  Among  others  the 
plan  of  carrying  the  canal  in  a  trough,  which  could  be  lifted  by 
hydraulic  rams  to  such  a  height  as  would  permit  vessels  to  sail 
underneath,  was  confddered^  but  finally  the  plan  of  a  swinging 
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caisBon  was  adopted  as  beimg,  on  a  whole,  fhe  most  desdrable. 
Water  is  so  scarce  along  thie  linfe  of  the  Bridgewater  canal,  that 
locking  down  mto  the  Maai'Cihester  ship  canal  on  one  side,  and 
locking  up  again  on  the  other,  was  precluded,  because  of  the 
considerable  waste  of  water  which  would  ensue;  indeed,  it  was 
considered  necessary,  that,  whatever  the  arrangement  adopted, 
the  loss  of  water  must  be  reduced  to  practically  nothing.  On 
this  account  thte  swinging  tank,  with  double  gates  at  the  ends^ 
was  adopted,  as  bein^  the  most  desirable.  This  tank,  with  its 
s?ipporting  girders,  is  234  feet  long  and  22  feet  wide  from  certer 
to  center  of  the  booms.  The  tank  itself  is  19  feet  wide  and 
seven  feet  deep,  but  the  actual  water  depth  is  only  six  feet  The 
lowing  path  is  raised  nine  feet  above  the  water  level,  an-l  is 
bracketed  out  over  the  tank  to  reduce  the  width  as  much  as 
possible. 

The  bridge  is  always  swung  with  the  trough  full  of  water, 
the  weight  of  the  mo\ing  portion  with  its  liquid  load  beioj; 
about  1,600  tons.  In  order  to  secure  a  perfectly  stoiidy  motion 
and  \o  avoid  any  rocking  which  might  cause  oscillation  of  the 
water  in  the  ti-ough,  the  center  pivot  was  formed  as  a  hydraulic 
ram,  four  feet  nine  inches  in  diameter,  and  two  fe^H  three  inches 
in  depth,  and,  before  swinging,  half  of  the  load  is  taken  off  the 
iH)llers  and  borne  by  the  ram.  Whenever  it  is  necessary  to  swing 
the  bridge  in  order  to  allow  the  pfassage  of  vesBels  in  the  ship 
canal,  water-tight,  hydrauKcly-operated,  steel  gates  are  closed  at 
^eiach  end  of  the  tank,  and  at  each  end  of  the  fixed  shore  ap- 
proaches. These  gates,  when  closed,  are  parallel  to  each  other, 
with  only  a  slight  spax^e  between,  whi>ch  is  emptied  by  a  dis- 
1  la-cement  box  and  outlet  valve.  In  thi^  way  liie  pressun*  .s 
bixmght  to  beai*  on  one  face  of  each  gate  and  a  tight  joint 
secured!  In  the  same  way,  when  it  is  desired  to  open  the  end 
gates,  water  is  admitted  between  and  equilibrium  restored. 

Probably,  however,  the  most  interesting  point  about  the  Barton 
aqueduict  is  the  means  whlich  have  been  devised  for  securing  • 
the  water-tight  joint  between  the  fixed'  ends  and  the  ends  of  the 
cassion,  and,  inasmuch  as  the  means  adopted,  while  very  simple. 
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are  atUl  unique,  we  may  properly  take  space  to  describe  them 
a  little  in  detail.  Tib.e  first  plan  proposed  was  to  cause  ih.it 
ends  of  the  tank  to  batter  sUgtitly  from  the  vertical,  and  to  cut 
the  upper  edge  of  ihe  store  ends  in  the  same  degree.  It  was 
*furth)er  proposed  to  face  the  parallel  portions  with  India  rubber, 
and,  by  constructiog  the  wkole  of  the  moving  portion  of  tJhe 
bridge  on  the  head  of  a  hydi*aulic  ram,  in  the  manner  already 
refenred  to,  it  was  hoped  to  secure  a  tight  joint  by  jamming 
ihe  tank  upward  against  the  shore  ends.  This  plan  wais^  how- 
ever, abandoned,  owing  to  the  probable  difficultjy  of  seeuring 
an  exacftiy-balanced  upwajPd  motion,  as  well  as  for  other  obvious 
reasons  not  necessairy  to  go  into  here,  and  finally  a  plan  aliiiOft?t 
exactly  the  opposite  was  adopted.  As  actually  constructed,  tlie 
ends  of  the  swinging  tank  do  not  touc^h  the  shore  end  by  about 
12  inches,  and  the  sides  of  both  Hank  and  shiore  ends  are  eiit 
away  so  as  to  batter  from  each  other  outward.  This  gives  a 
section  which^  vjiewed  from  the  aide,  ^ows  a  V-shaped  gap 
between  the  two  parts  at  eaidh  end.  Tliis  space  is  filled  with 
a  taper  collar  weighing  12  tons,  and  confirming  to  the  oross 
section  of  the  can^al,  which  is  faced  with  India  mbber  and  raised 
or  lowered  by  means  of  foui'  hydraulic  presses,  two  acting  on 
the  sides  and  two  imdemeath-  When  this  collar  is  lowered 
dictwn  on  its  tapei"  bearing,  it  is  evident  that  a  tight  joint  is 
secured,  and  when  the  lums  lift  the  collar,  enough  clearance 
is  given  to  permit  the  bridge  to  swing  clear.  As  further  assist- 
ing jtihe  clearance,  the  ends^  of  the  tank  are  cut  slightly  on  the 
cant^  and  aire  not  at  right  angles  to  the  center  line  of  the  bridge. 
With  this  arrangement,  it  is  clear  that  the  bridge  can  be  swung 
only  one  way. 

At  Liverpool,  E.  A.  Cottrell,  Esq.,  chief  engineer  of  the  Over- 
head irailway,  afforded  me  facilities  for  seeing  a  number  of 
interesting  bridges  on  the  line  of  that  road.  The  Liverpool 
Overhead  railway  extends  for  several  miles  along  the  water 
front  of  the  river  Mersey,  and  just  at  the  back  of  the  property 
of  the  Dock  estatea  Th^ere  aire  a  number  of  i)Oints  where  It  is 
necessary  to  have  clear  openings  through  the  railway,  eiflier 
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for  the  passage  of  high  freights  to  tlie  docks,  or  for  the  i>afl6age 
of  boats  to  canals  or  slips  ^hicth  extend  back  of  t(he  Overhead 
railway. 

One  of  these  bridges,  while  embodying  nothing  specially  appli- 
caible  to  canditiomis  now  existing  on  the  Erie  canal,  is  still  of 
considei-able  interest  because  of  illustrating  tlie  possibility  of 
applying  complex  mechanism  to  the  structures  of  the  kind  now 
under  discussi<xn,  provided  the  worit  of  construction  is  pra^)- 
erly  carried  out  The  bridge  in  question  is  tihat  at  the  Stanley 
docks^  where  tbe  railway  crosses  a  dock  slip  50  feet  in  width, 
with  an  ordinary  wagon  road,  with  railway  tracks  therein, 
directly  underneath  the  railway.  At  this  point  there  was  an 
ordinary  swing  bridge  for  the  acooonmodation  of  the  roadway, 
befoi^  the  construction  of  the  Overhead  railway;  and  owing  to 
the  consitant  traffic  of  vessels  through  the  dock  slip,  and  of 
ordinary  vehicles  on  the  wagon  road,  it  was  impossible  to  inter- 
rupt tiuffic  at  this  poimt  except  for  very  brief  intervala  The 
plan  which  was  adopted  is  described  as  follows,  in  a  pai)er  on 
the  Liverpool  Overhead  railway,  which  apx>ears  in  Vol.  OXVn,  of 
the  Proceedings  of  the  Institution  of  Civil  Engineers,  where  also 
may  be  found  illustrations  of  the  bridge: 

"  On  the  level  of  the  dock-rails  a  double  line  of  railway  is  pro- 
vided for  dock  traffic,  and  on  the  upper  level  a  double  line  of  rail- 
way for  the  Overhead  railway,  thus  constituting  a  double-deck 
railway  bridge.  The  lower  level  is  arranged  with  bascule  leaves, 
so  that  barges  and  small  crafts  can  pass  through  without  the 
necessity  of  swinging  the  bridge  and  interrupting  the  railway. 
The  bridge  is  actuated  by  hydraulic  power  obtained  from  the 
Hydraulic  Tower  Company's  nialna  To  enable  the  bridge  to  be 
completely  opened,  the  following  movements  have  to  be  made. 
The  bridge  is,  in  its  normal  position,  a  fixed  structure,  resting 
on  bearing  blocks  at  the  tail  end,  and  upon  two  legs  at  the  front 
of  each  abutment.  The  first  act  is  to  lift  very  slightly  the  tail 
end  of  each  half  so  as  to  aUow  the  bearing  blocks  to  be  wiith.- 
drawn;  tliis  done,  the  tail  end  is  lowered  until  the  rollers  rest  on 
the  tail-race;  and  in  doing  this,  the  pivot  of  the  bridge  comes 
in  contact  with  its  cup-bearings,  canting  the  girders  upward  at 
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the  nose-end  and  lifting  the  legs  from  their  snpportB.  Wlicn 
this  operation  is  completed,  each  half  of  the  bridge  rests  on  its 
pivot  and  on  the  ro'llers  on  the  tail-raoe,  and  is  then  ready  for 
swinging."  . 

At  three  points  on  the  line  of  the  Liverpool  Overiiead  railway, 
bascule  bridges  of  a  very  simple  character,  with  openings  of 
about  35  feet  each,  are  provided  for  the  purpose  of  permitting 
I)a8sage  of  large  boilers  and  oliher  high  loads.  These  bridges  ai'e 
operated  by  hydraulic  raxns^  inclosed  in  the  columns,  and  illus- 
trations of  this  form  of  bridge  may  also  be  found  in  Vol.  CXVU 
of  the  Proceedings  of  the  Institution  of  C^vil  Engineers. 

A.  G.  Lyster,  Esq.,  chief  engineer  of  the  Liverpool   docks, 
es;tended  every  facility  for  seeing  the  various  types  of  movable 
bridges  about  the  Liverpool  docks.    None  of  the  bridges  seen 
here  are  speciaJly  suggestive  for  the  purpose  of  the  ixresent 
study,  allflxough  two  of  them  may  be  referred  to  briefly  as  of 
historical  and.  general  interest.    The  f^rfit  wais  a  bascule  bridge, 
figure  1  (very  old)  of  the  drawbridge  type,  which  has  a  plartfoiuii 
at  the  street  level,  with  towers  at  one  side,  and  with  chains  passr- 
ing  through  the  top,  as  pier  sketch,  figure  1,  in  which  A  is  the 
bridge  plaform  hinged  at  E,  and  B  is  a  post  of  such  height  that 
the  chain  D  makes  am  angle  with  the  posts  of  about  45  degrees. 
O  is  a  braced  wrought-irom  box-post,  through  which  the  chain 
passes  down  to  the  hydraulic  operating  machinery  below. 

Another  bridge  at  the  Liverpool  docks  which  may  be  briefly 
referred  to  is  illustrated  in  the  sketch,  figure  2,  We  have  hjei-e 
an  example  of  a  bridge  whiich  is  first  lifted  bodily  from  its  seat 
to  the  level  of  the  roadway,  after  which  it  is  run  back  on  the 
track  leaving  the  dock-slip  entirely  'dear,  as  illustrated  in  the 
sketch.  The  machimery  for  accomplishing  this  is  operated  by 
hydraulic  power,  the  same  as  in  the  previous  cases. 

Probably  the  most  interesting  of  the  recent  bridge  con»tru»c- 
tiom,  on  a  large  scale  anywhere,  is  the  Tower  bridge  over  the 
Thames,  at  London,  the  formal  opening  of  which  occurred  as 
recently  as  June  30,  1894,  and  while  this  great  bridge  withi  its 
side  suspension  membera,  and  its  draw  opening,  wittJh  a  clear  span 
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of  200  feet,  and  a  total  lesigtb  of  the  entire  bridge  of  nearly  1,000 
feet,  is  far  beyond  any  pomble  requirememts  oif  the  Erie  caaal, 
nevertheless,  by  reason  of  embodying  the  miost  recent  example  of 
basoale  oonstrtuotion  on  a  large  scale  it  may  still  be  woirth.  while 
to  oonsider  some  if  its  main  futures  in  the  present  connection. 
It  is  especially  interesiting  in  any  study  of  Englisli  movable 
bridges^  because  as  already  painted  out,  hitherto  hiorizaatal 
swing  bridges  liave  been  almost  exclusively  used  in  that  country, 
but,  at  the  Tower  bridge  a  radical  departuire  from  the  general  rule 
of  Englisih  movable  bridge  comsfcriDction  has  be«i  made,  with  the 
result  of  producing  the  largest,  amd  on  the  whole  the  best 
example  of  the  bascule  princl'ple  thus  far  carried  out  aoy where. 
In  this  form  of  construction,  the  bridge  and  moving  parts  are 
made  to  swing  in  a  vertical  instead  of  a  horizontal  plane,  the 
original  conceptioai  of  mJDch  a  bridge  dating  from  veiy  ancient 
times,  when,  as  a  means  of  defense,  a  bridge  formed  by  a  single 
leaf  of  framed  timber  was  used  for  crossing  the  motie  of  a  fortress, 
and  was  miade  cax>able  of  being  drawn  up  by  chains  from  the 
inside  in  such  manner  as  to  render  the  ditdx  impassable,  and  at 
the  same  time  blocking  the  entrance  gate. 

Plates  Vni,  IX,  X  and  XI  illustrate  the  bascule  of  the  Tower 
bi-idge  in  various  positions.  Bridges  of  this  class  have  also  been 
constructed  in  England,  at  Hull  and  in  a  few  other  places;  and 
also  at  Cork  in  Ireland.  The  most  impofrant  bridge  of  this  oLass 
in  England,  previous  to  the  construction  of  the  Tower  bridge,  was 
the  one  carrying  the  Northeastern  railway  over  the  River  Ouse, 
at  Selby*  This  bridge  had  a  clear  spaa  of  45  feet,  and  was 
erected  in  1839.  It  is  stated  to  have  always  worked  satis- 
factorily, although  recenfly  replaced  by  a  swing  bridge. 

There  are  also  in  I^gland  a  few  hydraulicaJly  operated  lift- 
bridges,  for  the  purpoee  of  carrying  steam  railways  over  canals, 
but  none  of  them  embody  anything  of  special  interest  to  us,  ovt*r 
what  is  shown-  in  the  French  bridges  referred  to  furtiier  on  in 
this  repoiPt  ^ 

In  Holland,  somewhat  different  conditions  are  found  from 
those  in  England.  The  surface  of  the  country  is  so  flat  tliat 
economio  eonsiderations  lead  to  the  use  of  devices  for  keeping 
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the  street  surfaces  in  the  more  iiniK>rtant  streets  of  large  towns 
as  nearly  level  as  possible.    The  mse  of  movable  brMges  has, 
therefore,  been  quite  commoin,  especially  in  those  towns  with 
ecstensive  oanaJ  developments,  as  for  insitanoe  Aimstertdam,  Rotter- 
dam, etc.,  for  the  lajsit  100  years.    Some  of  the  older  forms  of 
movable  bridges  are  shk)«wn  in  plaites  XII  and  XTII,  photogi-apheil 
from  stnictures  still  in  existence  and  in  use.    Indeed,  one  sees 
this  fonn  of  bridge  very  common  in  the  cities  and  large  towns 
of  Holland.    At  Amsterdam  and  Botterdam,  however,  an  im- 
proved bascule  has  been  used.    It  is  common  to  lithographi  tlie 
plans  of  public  works  intended  for  letting  in  Holland,  and  the 
dipectoi«  of  the  public  works  of  the  dties  of  Amsterdam:  and 
Rotterdam  have  fuimished  me  with  Mhographjc  copies  ocf  the 
plans  of  a  number  of  bascule  bridges  actually  erectted  in  these 
two  cities,  from  Which  plates  I,  II  and  HI  have  beem  prex>ared. 
As  used  at  Amsterdam,  these  bridges  are  commonly  ari-angixl 
with  reference  to  operation  by  hand,  while  at  Rotterdam,   a 
somewhat  larger  and  heavier  design  has  been  adopted  whk*li 
necessitates  the  application  of  special  hydraulic  machinery  for 
convenience  of  opera/tioin.    This  machinery  is  operated  by  the 
ordinary  pressure  from  the  city  water  mains,  which  in  the  cen- 
tral part  of  the  town  averages  about  25  to  28  pounds.    Each 
half  of  the  bridge  has  its  own  independent  cylinder,  with,  dupli- 
cates on  each  side,  so  that  in  case  one  cylinder  is  out  of  order 
the  reserve  cylinder  may  be  immediately  coupled,  thereby  avow- 
ing the  possibility  of  the  bridge  being  out  of  service  by  reason 
of  failure  of  machinery.    These  hydraulic  cylindei*s  ar^  coupled 
direct  to  the  crank  of  each  half  of  the  bridge,  as  8ho>vn   oji 
plate  HI. 

Aii^terdam  iis  the  great  canal  town  of  the  north  of  Europe. 
According  to  the  officilal  list  there  are  about  340  bridges  of  all 
kinds  in  that  city;  a  few  of  these  ai*e  over  the  river  Amstel,  but 
the  great  bulk  are  over  canals.  Of  the  total  number  21  aix* 
bascules,  20  of  which  are  operated  by  hand,  and  one  by  hydratiiic 
I)ower,  applied  in  a  manner  similar  to  that  shown  on  plate  HI. 
Of  the  old  pattern  of  drawbridge  bascule,  shown  in  plates  XII 
and  XUI,  there  are  10;  of  swing-biidges,  IG;  wMle  the  balance 
are  fixed  bridges  of  various  sorts  and  kinds. 
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The  one  large  hydraulicly  oi)erated  bascule  ait  Amsterdam 
is  a  fiingle  span,  ilni  one  of  the  bridges  over  the  rlrer  Amstel, 
where  it  is  necessary  to  leave  an  opening  for  the  passage  of 
boats. 

In  one  case  there  is  a  bascule  bridge  at  Batterdam  whi(*h, 
having  been  built  before  the  city  water  mains  were  extendtKi  to 
it,  an  ordinary  gas  engine  is  used  to  first  produce  the  hydrauilki 
pressure,  which  is  then  applied  from  an  accumulator  by  means 
of  cylinders,  similar  to  those  shown  in  plate  III,  to  operatx^  the 
bridge. 

At  Hotterdam,  the  same  as  at  Amsterdam,  there  are  also  a 
number  of  swing-bridges  in  use,  but  at  both  cities  the  swing- 
bridges  are  being  supeiraeded  by  bridges  of  the  bascule  type. 
At  both  places  the  engineers  are  of  the  opiaion  that  bascule 
bridges  are  far  superior  to  swing-bridges,  not  only  because  tliey 
can  be  operated  more  quickly,  but  because  they  are  less  liaWe 
to  derangement  of  the  operating  mechanism.  The  Ixiscuk^  an 
used  there  can  be  opened  in  about  20  seconds. 

At  Rotterdam^  the  bascules  are  generally  provided  with  gates 
across  the  btreete,  which  ane  closed  by  the  attendant  befoiv  i  lie 
bridge  begins  to  open.  ^ 

The  force  of  attendants  for  hydraulioally-operated  bri  Jges  'm 
four  men,  in  all.  Two  being  om  duty  during  the  day,  and  two  at 
night  This  provides  at  all  times  a  separate  attendant  fiir  ea<ih 
leaf  of  the  bridge. 

As  oonsiructed  at  Amj^terdam,  in  accordance  with  the  pl.ns 
sihowB  on  plate  H,  the  cost  of  the  siuperstructure  is  about  |6,800, 
while  the  eubstructure,  including  foundatioiw,  masono  and 
approaches,  is  abo^  |14,000  to!  |16,000,  mating  the  total  cost  of 
these  bridge.^  at  AmErterdam  firom  |22,000  to  |23,000.  At  I?ot- 
twdani,  the  cost  of  the  heavier  bridge  used  there  is  soraew'uat 
more;  cs  an  average,  we  may  say  the  sui>epstructure  and  operat- 
ing .machinery  cost  about  |11,"000.  Generally  8peakin;;^  the 
f.^iindations  are  very  expensive  in  the  Hollaud  towns,  and  vary  in 
cost  greatly,  in  proportion  to  the  difficulties  met  with,  lu  souie 
cases  the  substructures  of  the  bascule  brid^ges  at  Botterd?.m 
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ha\x  oocrt  as  nmoh  as  126,000  to  |30,000.  These  flguies,  how- 
ever, can  mot  be  taken  as  in  any  way  a  guide  for  work  alou^  thx* 
line  of  the  Erie  canal,  where  the  oonditiionB  aze  generally  quite 
different. 

Some  of  thi&  hydraulically-orperated  baACtde  bridges  mspected 
at  Eotterdajn  have  beem  in  use  for  over  20  years,  and  during 
that  time  hiave  required  little  or  no  expenditine  for  repairs. 
These  are  operated  during  the  entire  12  months  of  the  year,  prob- 
ably with,  an  average  numiber  of  otpemings  of  from  30  to  60  a  day, 
the  number  varying  with  the  seasoni  of  the  year,  the  state  of 
trader  etc. 

Bascule  bridges  have  been  uised  in  several  othier  European 
dties^  as^  for  instance,  Stettin,  Berlin  and  Havre,  etc.,  and  so  far 
as  informajtioin  can  be  obtained,  they  have  worked  satisfactai*il;\ 
TlhefEie  are  seven  or  eight  of  them  in  the  city  of  Coipenha^en.  Ihe 
mo0t  imipoirtant  one  thieine,  having  a  span  of  60  feet,  and  two 
mjoving  leaves^  worked  by  hydraulie  machinery,  was  completed 
la  1869.  1Mb  bridge  also  hais  hand-getai^g  and  machinery 
driven  by  compressed  air  for  use  during  the  winter,  when 
hydraulic  power  is  not  used.  The  time  actually  consumed  in 
opetning  and  dosing  the  bridge  is  about  one  minute^  but  when 
done  by  hand-powea*  it  takes  about  half  as  long  again.  The 
average  number  of  vessels  passing  through  this  bridge  per  day  is 
20,  although  as  many  as  66  have  passed  in  a  day;  the  aggregate 
interruptioni  of  the  road  traffic  at  such  a  time  amounting  to 
three  and  one-half  hours.  The  maximimi  daily  traffic  over  the 
biidge  is  600  vehicles  and  3,600  foot  pa^sengera  The  annual 
cosit  of  working  this  bridge  is  reported  to  be  about  |2,000. 
/  The  general  plans  and  specifications  of  the  bascule  bridges,  as 
buoit  at  Amsterdam  andl  Eottetrdam,  and  transmitted  herewith 
for  the  infoirmatioin  of  the  department,  show  so  clearly  the  details 
of  these  bridges  that  it  is  unnecessary  to  refer  to  them  at 
gneater  length  here.  It  may,  however,  be  pointed  out  that,  with 
certain  slight  modifications  of  detail  which  is  not  necessary  to 
go  into  extensively  in  a  general  report  of  this  characrter,  this 
foim  of  movable  bridge  may  be  made  applicable  to  the  peculiar 
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PLATE   X,-  TOWER   BRmaB    WITH    BASCDLE    PUlTi,T    OPBX. 
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riiATX  xn.~  out  pobh  of  sihglb  basculb   bripob  ab  used  ih  hoixahd. 
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FIGURE  1.-  SINGLE  LEAF  BASCULE  AT  THE  LIVERPOOL  DOCKS. 


FIGURE  2.-  ROLLING  BRIDGE  AT  THE  LIVERPOOL  DOCKS. 
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FIGURE  8.- SUGGESTION  FOR  BASCULE  ADAPTED  TO  THE  ERIE  CANAL. 


-  AS  OPEN  BASCULE. 
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oondiKons  existfag  at  several  points  <m  the  line  of  the  Y.rve 
canial,  and,  probably,  by  its  use,  greater  improivemeinjts  made  iii 
the  appeoraiKie  of  the  city  streets  than  by  the  use  of  amy  otlier 
foonn  of  bridge  thus  far  deTfised. «  Its  merits  in  this  direction  are 
suffieienit  to  justify  a  study  of  its  poesibilities  by  engineers 
diapged  with  tbe  design  of  improved  bridges  for  the  State  canal  & 

It  may  be  objected  to  bridges  of  the  bascnile  style  that  Ihey 
nvake  no  provision  for  the  passage  of  the  tow-iine,  and  th.it 
Gon'sequently  the  tow-line  must  be  disconnected  from  the  boat 
and  canied  around  tte  bridge  every  time  one  of  tiiese  structures 
is  x>assed.  A  moment's  reflection,  however,  will  show  that  these 
objections  need  have  no  weight,  because  it  is  not  necessary  to 
build  these  bridges  on  just  the  plan  whicih.  has  been  followed  in 
Holland,  and  in  the  Tower  bridge  at  London,  of  having  the  two 
leaves  of  the  bridge  hinged  at  opposite  sides.  The  Erie  canal 
is  wide  enough  to  permit  of  the  location  of  a  central  pier  in  th(» 
middle  of  the  channel,  somewhat  similar  to  that  used  in  the 
'  present  type  of  swing-bridge,  althofogh  narrower,  with)  one  of 
the  leaves  hinged  on  the  centrtal  pier,  and  the  other  htnged  on 
the  berme  side  of  the  canal,  in  this  way  avoiding  all  trouble 
with  the  tow-line.  Figure  3  illustrates  how  such  an  arrange- 
ment can  be  made.  Or,  on  the  other  hand,  the  leaf  on  the  tow- 
ptttth'  side  may  be  made  to  span  the  towpath  also. 

On  this  head,  it  may  be  further  remairked  that  it  is  a  mere 
question  of  time  when  the  towing  of  boats  on  the  canal  by 
horses  will  be  entirely  done  away  with.  The  use  of  steam  Is 
Increa^g  every  year,  while  there  is  further  a  general  feelin;^ 
that  electrical  tractiom  will  be  very  soon  found  applicable  io 
this  class  of  work.  It  is  worth  while  to  consider,  therefore,  how 
far  the  plans  of  any  new  bridge  need  to  be  modified  with  refer- 
ence to  a  form  of  boat  propulsiion  which  is  rapidly  passing  out 
of  use. 

As  regards  West  iMJain  street,  in  the  city  of  Rochester,  the 
angle  at  which  the  street  crosses  the  canal  is  such  as  to  render 
the  bascule  type  of  bridge  inapplicable,  if  erected  on  the  linet 
of  the  street.    The  only  way  in  which  this  type  of  bridge  co\M 
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be  applied  to  that  locality;  wiould  be  by  tbe  adoption  of  a  plan 
of  cifoedng  quite  frimilar  to  the  one  in  use  at  that  point,  when 
the  single  swing-bridge,  which  was  remm^ed  to  give  place  to 
the  present  mechanical  lift-bridge,  was  there.  In  order  to  apply 
the  bascule,  it  is  necessary  that  the  cpossMig  be  made  either 
at  right  angles,  or  nearly  at  right  anglea 

One  difficulty  at  West  Main  street  with  the  single  swing- 
bridge  wias  the  lack  of  space  in  which  to  make  necessary  cuTves 
for  the  street  railways,  and  this  difficulty  would  still  exist  in 
case  of  the  constructjom  of  a  bridge  of  the  bascule  type  at 
that  point  unle^  it  were  sieeni  fit  to  acquire  a  considerable 
additional  area  for  public  use  over  thiat  now  existing  there.  If, 
hiowever,  this  were  done,  a  design  for  a  bascule  bridge  could 
be  prepared  which  would  easily  make  this  by  far  the  finest 
public  place  in  the  city  of  Rochester.  The  acquiring  of  chif* 
additional  space  would  naturally  devolve  upon  the  city  of 
Rochesiter. 

In  France,  we  have  the  miast  notable  example  of  a  thorough 
system  of  inland  water  navigaition  of  amy  in  thle  wtwld;,  the  totnl 
lengtW  of  the  canals  being  about  3,000  miles.  They  are 
niuinlv  owned  bv  or  are  under  the  control  of  the  State,  and  in  their 
general  mafrtagement  are  probably  more  Kke  oure  than,  the  canals 
of  any  othior  European  country.  As  regards  bridges  of  the  kind 
now  undei^  discuss-ion,  the  same  practice  has  been  followed  thenc* 
as  in  England,  namedy,  generally  speaking,  fixed  overhead 
bridges  have  been  used  in  preference  to  any  form  of  movable 
bridge.  Wathin  recent  yeams,  however,  a  few  movable  bridges 
have  been  erected  in  locailities  where  there  are  exceptional  reasoins 
for  keeping  the  grades  of  iSte  -dij  stretets  at  or  near  the  water 
level  in  the  intersecting  canal.  One  of  the  most  interesting  of 
fliese  bridges,  which  was  built  in^  the  Rue  de  Orimee,  in  Paris,  in 
1S86,  isillusti'ated  in  plate  IV.  A  bridge  on  this  general  outline 
was  erected  during  1894,  at  Clinton  street,  Syracuse,  which  is 
saiid  to  operate  very  satisfactorily.  That  bridge  may  be  criti- 
cised in  this,  that  ^e  comer  posts  are  less  attractive  than  in 
the  original   French  bridge,   which  has   apparently   furnished 
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the  basis  of  this  design.  The  suggestion  is  ventured, 
that,  in  this  particular,  it  would  be  quite  possible 
to  giA'e  tlie  design  such  architectoral  treatment  as  would 
consideiiably  improve  on  the  original  French  model.  The  brid<i;e 
in  the  Kue  de  C?rim€>e  is'  described  at  length  in  a  paper  on  thie 
reconstpuctflom  of  the  basin  of  La  Villeftte,  and.  of  the  8t. 
Dennis  canal,  which  appeare  in  the  Anuales  des  Fonts  et  Ohaus- 
sees,  foip  May,  1886.  At  thM  time  there  were  but  two  lift-brldgt  s 
in  Prance,  and  the  author  ot  the  paper,  M.  L.  Le  Ohalelier,  engi- 
neer, of  Fonts  et  Chaussees,  begins  his  paper  by  a.  short  accooiit 
of  tlu*  exifi-ting  types  of  lift-bridges.  In  regard  to  the  mechanical 
lift-bridges,  of  the  United  Statjes,  Mr.  Le  Chatelier  comments  ys 
follows: 

"A  cerltain  number  of  lift-bndges  have  been  constructed  in 
ilie  United  States  during  the  last  few  years;  they  are  all  of  a 
common  character.  Above  the  position  of  maximum  elevation 
of  the  platform  there  is  established  a  metallic  framework  which 
carries  the  mechanism;  this  mechanism  is  comi)osed  ot  shafts 
carrying  pulleys,  over  which  pass  fixed  chains,  with  one  end 
attached  to  th)e  bridge  platform,  and  the  other  to  counterweights. 
All  parts  of  the  mechanism,  are  moved  simultaneously  by  either 
a  steam,  gas  ot^  water  motor,  carried,  also,  on  thie  framewotkj; 
I  lie  synchronism  of  movement  of  all  the  points  of  attachment 
if<  assured  by  tlw^  similarity  thnoughout  of  the  meehaeism. 

"The  arrangement  of  these  bridges  is  inelegant  fioiu  every 
point  of  view,  and  the  disposition  of  the  metal  which'  it  neces- 
Kfi fates  can  not  be  justified  either  by  the  monientairy  course  of 
(he  movement  or  the  means  of  employing  it. 

"At  FariiS  the  circumstances  are  not  the  same,  and  the 
csnuetic  tastes  of  the  public  are  difFerentu  Under  those  con- 
ditions it  was  necessary  to  abandon  existing  tyj)es;  a  suc- 
cincft  statement  of  the  problem  of  which  a  solution  was  required 
was  accoirdingly  drawn  up  and  forwarded  to  a  numl)er  of  bridge 

» 

designers.  Pives-Lille  weiie  the  only  firm  which  responded  with 
plans,  and  it  is  their  proQ'ect  which  has  been  carried  out." 

The  author  then  proceeds  to  describe  the  special  points  of 
thie  acccjpfted  dedgn,  but  inasmuch  as  the  Annales  des  Pont  et 
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QhaniBseeB  k  readily  accesBible  at  the  State  library,  I  will  not 
oonfiume  spax^  by  repradnjcing  the  deecriptioii  in  detail  here. 
An  idea  of  the  jfeneral  appearance  of  the  bridge  may  be  obtained 
from  the  reproduced  plans  of  plate  IV,  which  is  all  that  is 
I'equired  at  this  time,  except  it  may  be  stated  that  the  movement 
of  the  bridge  is  assured  by  two  hydxaoJio  pfistons,  placed  one 
under  each  end-    At  Paris,  water,  nnder  heavy  pressare  from 
the  mains  of  a  hydraulic  i)ower  supply  company,  is  nseil,  but 
there  is  no  reason  why  the  necessary  pressure  can  not  be  ob- 
tained from  the  ordinary  city  mains  in  localities  where  water 
under  heavy  pressure  is  not  available.    With  less  piressure,  how- 
ever, a  larger  area  of  piston  would  be  required.    The  French 
engineers  stated  that  the  bridge  in  Kue  de  Orimee  had  been 
thus  far  operated  wifliout  any  expendltuire  whatever  foi*  repairs. 

In  the  Annales  des  Pouts  et  Oiaussees  for  August,  189^,  may 
be  found  a  description  and  plans  in  dletail  of  the  lift-bridge  of 
Larrey,  whidh  is  situated  upon  the  Bourgogene  canal  in  the 
midst  of  the  most  important  commercial  and  indnstrial  di««trici 
of  the  city  of  Dijon.  This  bridge  was  erected  In.  the  summer 
of  1890,  and  takes  the  place  of  a  stone  bridge  oonstructed  about 
the  beginning  of  the  present  century.  The  reason  for  a  chang? 
from  a  fixed  bridge  to  a  movable  bridge  at  this  parti<nilar  place 
are  given  at  length  in  the  paper  by  Mr.  Gtelliot,  engineer  of  the 
Ponts  et  ObauBsees,  to  whidh  reference  has  been  made.  'As  in 
the  case  of  the  bridge  at  the  Rue  de  Crimee  tn  Paris,  thift  bridge 
is  lifted  by  hydraulic  cylinders,  as  shown  on  the  plans. 

The  plans  of  this  bridge  are  given  in  considerable  detail  in 
the  Annales  des  Ponts  et  Chaussees  for  August,  1890, 
and  may  be  referred  to  by  anyone  interested.  They 
embody  a  large  amoun-t  of  detadl,  especially  as  regards  the 
arrangement  of  the  foot-bridge  which  may  be  pi<0(fttably  studied 
by  our  bridge  engiheera 

Venice  was  also  visited  with  the  hope  that  suggestions  might 
be  obtained  for  the  bujilding  -of  somewhat  more  ornate  foot- 
bridges than  has  hitherto  been  the  oustom  along  tlie  line  of  the 
Erie  canal.  Aside  from  the  Grand  canal,  however,  the  canals 
of  Venice  are  very  narrow  — 15  to  25  feet  is,  perfiaps,  the  a^'erage 
width.    The  Bialto  bridge  over  the  Orand  camaJ  is,  of  course, 
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<me  of  the  famaas  hpMorioal  bridges  of  the  worid,  and  while 
haiiidly  cruitable  as  a  model  for  copiyiiig,  ia  still  rerv  siij^gestive 
if  amyome  desired  to  defidgn  a  foot-bridge  oveor  the  canal  with 
special  reference  to  arohitectoital  features.  It  is  illustrated  by 
plate  XVn. 

The  either  bridges  of  Venice  are  of  a  coiminoin  character,  and 
fairly  illustrated  by  plates  XVm  aind  XIX, 

The  foregoing  account  of  movable  bridgeB^  as  applied  to  in- 
land canals  in  European  countries^  gives,  it  is  believed,  a  fair 
idea  of  the  state  of  the  art  in  those  countries!  at  the  present 
date*  As  we  have  seen  in  both  England  and  IVance,  the  fixed 
OYeilhead  bridge  is  preferred,  in  all  places  wh^re  that  form  is 
appUoable,  to  any  style  of  movable  bridge  whatever.  In  Hol- 
land, however,  where  the  extreme  flatness  of  the  country  has 
rendeiied  it  desirable  to  avoid  even  modieraite  grades,  in  bu»y  city 
streets,  movable  bridges  have  been  somewhat  more  extensively 
used,  alttumgh  it  should  not  be  overloioked  that;  even  in  the 
dties  of  Holland,  fixed  bridges  greartly  prepolnderate.  It  ap- 
I>ears  to  be  generally  recognized,  even  there,  that  movaMe  bridges 
are  somewhat  of  am  obstmcitdom  to  both  navigation  and  street 
fittffic 

!AJii  a  summation  of  the  studies  of  movaiUe  bridges  in  Europe, 
we  may  say: 

(1)  That  probably  the  mofrt  lmi)0(rtaint  point  brought  out  !s  that 
the  European  englneera,  by  studying  each  case  dn  its  merits, 
hjave  succeeded  In  worHng  out  ttie  proper  soluttom 

(2)  It  Is  also  clear  that,  generally  speaking,  th^  Eupopeafli 
englneeis  have  succeeded  in  securing  mudi  better  work  on  all 
the  bridges  examined  than  Is  customary  on  State  wort  her& 

(3)  It  appears  from  the  examination  of  current  BuBOpeaai  prac- 
tice, that,  with  good  workmanship  assured,  almost  any  ratiomal 
design  of  mechanically  operated  bridge  may  be  made  fWtisfaJctory. 
Therefore,  as  far  as  American  d^gns  of  movable  bridges  are 
oanoemed,  the  chief  question  to  settle  is  what  fonn  of  mechanic- 
ally operated  bridge  caai  be  best  oonstruteted  with  reference  to 
each  spectflc  case,  and  at  the  same  tSme  the  best  iiesults  attained 
with  reference  to  a  tasteful  appearanoe  of  our  dty  streetsi 
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(4)  We  must  not  OYerlooik,  kofweTer,  tiiat,  in  Eniope,  tJhe  great 
trend  of  engmeering  opinion  is  clearly  in  favor,  of  fixed  onrerhead 
bridges  whereyer  they  are  applicable,  rather  tban  for  the  nse  of 
any  form  of  mechanically  operated  bridge  whatever. 

As  i^gards  the  State  of  Kew  York,  therefore,  the  problem  takes 
the  form  of  a  determlnatioini  of  wiuat  is  the  best  thing  to  do  with 
reference  to  all  the  interests  involved  in  each  partikmlar  case. 
In  attiempting  to  arrive  at  a  solutixm,  we  may  now  again  take  up 
the  eonsideratiani  of  the  various  propositions  which  have  been 
made  for  an  amelioration  of  the  difficulties  existing  at  West 
Main!  street 

Let  US  exaimine  a  little  in  detail  as  to  the  effect  on  the  trai&o 
of  any  busy  street  on  whidh  one  of  the  movable  hrldges  maj  be 
lotoated  of  greatly  increasing  the  niumber  of  boats  now  moving  on 
the  Erie  canal. 

According  to  the  navigiaMon;  statistiK»,  given  In  the  annual 
reports  of  the  Superintendent  of  Public  Works^  it  appears:  (1) 
That  September  and  October  are  usually  the  months  of  giteatest 
movemient;  and  (2),  that  in  an  ordinary  year  we  may  expect,  during 
those  months,  an  average  daily  movemenit  of  boats  In  both  direo- 
lions  of  about  100.  From  actual  observations  made  by  the 
present  writer  at  West  Main  street  bridge,  it  appears  that  tibe 
average  detention  of  the  street  traffio,  per  boat  pa3Bing,  is  l^tween 
four  and  five  minutes;  or,  we  may  say  that  nndier  the  existing 
conditions  and  taking  into  account  tiie  thronghj  miovement  only, 
the  traffic  of  the  street  is  Interrupted  in  September  and  Ocibber 
somewhat  more  than  seven'  hlours  out  of  every  24.  Moreover,  tbe 
above  statistics  as  to  daily  movement  do  not  represent  ihe  purely 
local  movement  of  boats  in  any  large  dty  wh^re  tbiere  maet  neces- 
sarily be  mlore  or  less  local  passing  back  and  f orttii  of  boats  from 
dock  to  dock.  Making  some  allowance  for  suolh,  and  we  oomdnde 
that  in  the  busy  months,  even  with  the  present  traffic,  the  inter- 
ruption of  the  street  tnaffid  at  one  of  these  movable  bridges  may 
amount  to  as  mu'dh  as  eight  hours  daily,  or  to  one^thlrd  of  tbe 
total  of  every  24  hours. 

But  there  is  another  consiidJeration.    TSie  foregoing  discusfllon 
proceeds  on  the  tadt  supposition  thajt  the  daily  movemieiit  Is 
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equally  distributed  thnmgboat  thie  wiboiLe  24  hlouna.  If  this 
were  tme,  then  the  tcytal  intermption  at  street  traffic  would 
be  nmeb  less  aerious,  because  ttie  street  traffic  tm  msoij 
business  streets  witti  lairge  movement  during  the  woirking  hours, 
is  almost  nothing  at  night  A  moment's  reflection,  however, 
renders  it  clear  that  there  is  in  general  much  greater  movement 
of  boats  during  daylighit  than  at  night,  hence  a  large  portiion 
of  the  internii>tion  of  the  street  traffic  occurs  at  that  time  of 
day  when  it  is  most  important  that  it  should  be  uninterrupted. 
In  the  absence  of  statistics  it  is  imposedble  to  say  just  what  the 
proportion  of  da^  to  night  movement  of  boats  on  the  canal 
really  is,  but,  as  a  matter  of  judgment,  taking  into  account  the 
local  movement  bacl<  and  forth,  from  dock  to  dock  in  the  large 
cities^  and  it  appears  lenHonable  to  assume  about  two^thirds  of 
the  total  movement  bj  daylight  and  one-third  at  night. 

We  haye  already  seen  that  what  we  may  term  the  total  daily 
thipough  movement  of  boats  amounits,  under  present  oonditioDB, 
to  an  average  of  about  100  I  oats  per  24  houre.  Adding  to  this 
somewhat,  for  the  local  movement  back  and  forth  in  the  large 
cities,  and  we  may  have  a  maximum  total  daily  movement  of  all 
classes  of  say  120  boats. 

Taking  two  thirds  of  Ihie  as  occurring  during  the  working 
hours,  and  we  find  further  that  we  may  expect  80  interruptfons 
of  street  trafiflc,  of  say  an  average  length  of  four  and  ome'half 
minutes  each,  to  occur  during  the  working  portion  of  the  day, 
or  the  total  interrnption  of  street  traffic  during  the  working 
hours  of  each  day  of  the  busiest  navigation  months  may  amount 
to  about  sisc  hours. 

Again,  the  average  length  of  the  day  in  October,  from  sunrise 
to  suiiset  is  about  11  hours  and  10  minutes;  hence  it  is  concluded, 
that  even  with  the  present  movement  of  boats  there  may  occur 
an  interruption  of  the  street  traffic  during  each  day  of  the 
busiest  months  equal  to  more  than  one-half  of  the  total  daylight 
period.  This,  of  itself,  is  serjlous  enough,  but  if  we  further  take 
into  account  such  considerable  increase  in  size  of  tows  and 
number  of  boats  i»ssing,  as  may  be  expected  to  reemlt  from  ihe 
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proposed  enlargement,  it  becomeB  clear  that  the  time  may  bood 
arrive  when  in  the  large  cAtieB  the  street  trafiic  would  be  nearly 
totally  suspended,  during  the  working  hours,  on  all  streets  cross- 
ing the  cainal  by  movable  bridges. 

Some  discussion  has  ensued  at  various  poinits  on  the  line  of 
the  canal  as  to  what  proportion  of  tbe  gross  expense  of  fixed 
bridges  should  be  borne  by  the  State,  in  case  any  of  the  movable 
bridges  were  to  be  removed  and  fixed  bridges  substituted  in 
their  place.  In  answering  the  question  thns  raised,  let  us 
examine  the  question  from  several  different  points  of  view. 

In  the  firsit  place,  it  appears  evident  that  the  State  owes  it  to 
the  navigation  interests  to  so  manage  the  Erie  and  lateral 
canals  that  navigationi  may  be  free  from  vexatious  and  pos- 
sibly damaging  interrupitiofns,  sudh  as  may  be  expected  to  occur 
at  any  of  the  city  streets  now  crossing  the  canal  by  movable 
bridges^  provided  the  traffic  of  such  streets  should  greatly  in- 
crease beyond  the  limit  of  time  which  has  been  shown  to  be 
available  by  the  preceding  discussioin.  Thus  far,  in  the  history 
of  movable  bridges,  as  applied  to  the  State  canals,  the  street 
traffic  has  waited  upon  the  navigation,  although  it  is  clear,  if 
the  traffic  of  the  streets  were  to  greatly  increase,  and  at  the 
same  time  navigation  were  to  remain  stationary,  or  nearly 
80,  there  would  probably  be  a  demand  on  the  part  of  the  citizens 
of  the  inland  cities  for  such  an  administraition  of  the  canals  as 
fitted  the  new  conditions  of  thinga 

Again^  equally,  the  State  owes  i^  to  those  citizens  who^  while 
mot  directly  interested  in  navigating  the  canals,  are  stUl,  as  resi- 
djents  of  the  inland  citiesi,  compelled  to  cross  the  line  of  the  Erie 
canal  from  day  to  day,  and  whose  business  interests  are  natur- 
ally injured  by  the  constant  interruption  of  the  street  traffic 
which  must  occur  on  all  the  streets  fitted  with  movable  bridges, 
that  thfe  injury  be  reduced  to  a  minimum,  or,  if  practicable,  that 
there  be  mo  injury  at  all  —  as  otherwise  we  find  the  State  in  the 
position  of  oppressing  one  claaa  of  business  enterprises  fbr  the 
benefit  of  another  class,  a  x>o^tion  which,  thus  far  has  been 
foirelgn  to  th^  policiy  of  tlie  canal  department  of  tbie  State  of 
New  York. 
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If  we  eixaaniiiie  as  to  the  cash  rsdnp.  ct  fhe  intenmprtioiid  of 
street  traffic  during  the  naTigatioiQ  fleasoDi  of  seveiii  moaithfl  per 
yeajT,  we  finid,  in  the  case  oif  a  ho^way  like  Excbange  street,  in 
the  dly  of  Bioiclieste!r,  the  following  to  represent  lihe  approcdmate 
faot:  , 

We  ba^e  aLreaidy  seen  that  in*  September  aad  October  the 
interruptions  may  easily  amount  to  a>=<  many  as  80  per  woirking 
day.  1Mb  ftgure  would,  hloweTer,  be  somewhat  high  for  the 
v^ole  navigation  season  of  seyen  monitiis^  fi'om  May  to  Septem- 
ber, imolusive,  and  for  the  whole  period  we  will  say  an  average 
of  60  intemniptionB  per  day,  diuring  daylight,  thus  throwing  out 
of  account  all  JEaterruptiotns  of  street  traffic  whjich  oocur  at  night. 
We  will  also  funther  throw  out  of  account  all  iaterraptdonfi 
oocoirring  on  Sunday,  andl  ba^e  the  coiEivputations  oni  the  180 
working  diays  of  tObe  seven  months  of  the  nayigation  season. 
The  average  inteo-ruption  on  Exchange  street  may  be  taken  as 
interfering  with  the  business  movement  of  at  least  100  vehicles 
and  foott  piassengers^  all  told.  For  lack  of  definite  statistics 
taken  on  the  ground^  we  have  no  way  of  determining  the  average 
relative  number  of  vehicles  and  foot  passengers,  but  it  is  certain 
that  the  number  of  drays  and  0(tlh)er  vehicles  is  large.  We  are 
undoubtedly  far  within  thei  t^mrtiht  if  we  say  that  thle  tiimie  of  all 
classes  of  passengers,  including  dray^  and  other  vehicles^  who 
sofDer  intetrruption  on  this  street  is  worth  at  least  |2  per  d»y. 
With  50  interruptions  and  an  average  of  100  peoplie  hindered  at 
each  interruption,  for  a  period  of  four  and  a  half  minutes^  we 
have  a  total  loss  of  time  on  each  day  of  22,600  minutesj^  or  of 
37.5  working  days  of  10  hOuiPs.  At  |2  per  day  for  all  daises  of 
peinsons  and  vehicles  kept  waiting,  the  lioss  of  time  amountS|y 
theUy  to  |75  per  day,  and  for  180  wotrking  days  in  the  navigation 
reason,  we  find  an  annual  gross  aism  of  |13,600,  which  those  citi- 
zens of  the  State  who  use  Exchange  street  are  either  deprived 
of  or  eompeilled  to  pay  unnecessairily  by  reason  of  the  interrupt 
tOons  to  their  ordinary  business  engagements  resulting  from  tibie 
operation  of  the  movalde  bridge  now  in  that  street 

It  is  no  pairt  of  my  intention)  to  argue  that  the  present 
movable  bridge  in  EriihangB  street  sihxnild  be  semoved,  and  a 
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fixed  brid^gie  onbstitated.  This  Bb?eet  1b  merely  selected  for  illns- 
trntire  {mrpoBes^  as  one  wbieireon  the  street  traffic  has  oatgrown 
the  preBeiDft  meeiui  of  acoommodating  it,  and  where  some  kind  of 
change  in  the  way  of  better  ajGOommodatioiQ  of  the  atreet  traffic 
is  imperutirely  neceaBary.  As  between  the  peoi>le  oi  the  State, 
however y  end  the  canal  depeitment;  it  is  pointed  oat  that  the 
State  may  jufitly  expend  in  remedying  diffloniltibes  of  tihe  Bosii  now 
under  coiuddeTatiokiy  in  each  case,  the  sum  of  money  which  capi- 
talited  at  the  cuirrent  rate  of  interest  for  perpeftoal  loianB  would 
prodooe  an  annnal  interest  equnl  toi  tbe  fair  anniial  lose  to 
the  people  of  any  locality  where  these  movable  hiftdges  have 
been  erected.  In  the  case  of  Excbjonge  stireety  fthis  annnal  loss 
is  flhowB  to  be  at  least  |13,500,  which,  oap^rtalized  at  4  -per.  cent, 
amotmDtia  to  {337,500;  that  isl  to  say,  the  State  may  piropetly 
expend  the  sum  of  |337,500  ini  any  permanent  work  whicibi  wiU 
effectually  remoYe  the  obstruction  to  the  street  traffic  which  now 
exists  during  seven  months  of  each  yeair  on  thait  street 

If  such  improvement  took  the  form  of  properly-designed  fixed 
bitidges  with  long,  easy  grades^  it  may  be  podnited  ont  that  the 
best  interests  of  not  only  the  people  using  the  street^  but 
equally  the  best  interests  of  those  navigating  Hie  canals  would 
be  conserved. 

In  presenting  the  foregodng  oonsideraitioniB^  it  is  not  over- 
looked that  th^ire  are  some  localilfes  where  fixed-  bridges  are 
not  now  applicable,  and  for  such  fthe  only  (remedy  is  the  con- 
struction of  the  best  form  of  movable  bridges. 

As  regards  the  loss  of  time  suffered  by  ilie  citizens  of  any 
town  where  movable  bridges  are  used,  the  ftwegc-'ug  general 
discussion  has  not  taken  (into  account  an  additional  serioos  ele- 
ment of  loss  which  there  Is  no  way  of  estimaiting  even  approxi- 
mately, namely,  business  men  with  definite  appointments,  wotrk- 
men  on  their  way  to  work,  and  people  taMng  nailway  trains 
are  obliged'  to  be  at  their  various  destinations  ait  the  minute. 
The  xmcertadnty  as  to  whether  the  movable  bridge  will  be  open  or 
closed,  leads  everyone  using  these  bridges  to  make  a  larger 
aUowanoe  of  time  fotr  safety  in  keeping  appointmenitB  than  would 
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otherwAse  be  necefisary.  Tbe  total  aniivaal  lorn  .of  time  friom 
this  soraToe,  while  (mat  aasceptlble  of  exact  determiaiatiosi,  nmfit 
Btill  be  rery  liarge. 

lOi  oomclixdiug  the  repoirt^  it  may  be  remarked  that;  aside  from 
the  TariofOB  fonms  of  movable  bridges  herein  described  as  in 
use  tin  Earof^,  there  are  probably  several  either  forms  of  movable 
bridge  which  are  entirely  pataoticable,  and  which  Amierican 
engineers  may  be  expected  ix>  suooessfuUy  work  oat  when  given 
an  opportunity.  ThlLa  re()ort  has  been  properly  confined  to  flie 
several  forms  of  bridges  used  abroad,  the  coDsidierallkm  of  any- 
thing  outside  of  that  not  beimg  wStlun  my  inlfftruotioins. 

Bespeotfully  submitted. 

GEO.  W.  BAETEB. 
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